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Staff Summary

Please note that this accompanying summary information is included to only supplement the original
documentation, and assist the Committee members in their thorough review of the source
documentation provided in the site survey, desk review or case investigation packet.

Case Description: CADN self-reported staff incorrectly assighed ABO O to a donor who had undergone
mass transfusion protocol whose multiple ABO typings reported mixed results and discrepancies. CADN
consulted the Organ Center and donor hospital lab, placed detailed notes regarding ABO in the DonorNet
donor highlights section, and subsequently completed organ allocation based on the ABO O assignment.
All centers were aware of the ABO discrepancy before accepting the organ and had reviewed ABO results
in DonorNet.

The heart, kidney/pancreas, kidney, and liver were allocated to four different centers, who all
transplanted ABO O recipients. Post-transplant, it became clear that the donor was actually ABO B and all
recipients had received an ABO incompatible transplant. Subsequently, all recipients, except for the liver
recipient, experienced graft rejection and graft removal.

Possible Action {based on historical MPSC action in similar cases):
* Close with no action based on self-reporting
e Notice of Noncompliance for Policy 2.6.A

MPSC History:
e Feb 2021: Kidney laterality error, closed for self-reporting*
s Nov 2019: Notice of Noncompliance for kidney laterality error*
e July 2019: Notice of Noncompliance for shipping organs with insufficient ice on two separate
occasions
*Self-reported events

Survey Information: A routine on site survey of the OPO occurred on March 13-14, 2018. The OPO had a
clinical score of 100 percent and some administrative errors. The MPSC reviewed the results of the survey
at its meeting in October 2018 and closed the review with no action.

OPO Volumes:
Year Donors Recovered Organs Recovered
2018 318 1,141
2019 411 1,354
2020 411 1,383
2021 195* 673*

*As of July 14, 2021

Historical MPSC Actions: The MPSC would typically close a self-reported case with no action if the
member does not have a history of this noncompliance and addressed the issue through its corrective
action plan. While the member self-reported this event and meets these requirements, this issue
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represents a potential risk to patient safety and requires subcommittee review. The MPSC may consider
closing the case or issuing a Notice of Noncompliance.

Reviewer Comments:
Reviewer 1: At a minimum | think a notice of non-conformance is in order. Perhaps the full committee
should discuss this case at it resulted in graft loss for multiple patients.

Reviewer 2: Notice of non-compliance at minimum. Noted clear communication and disclosure of ABO
discrepancies with accepting transplant centers. It looks as though they did not follow their policy
(Infectious Disease/ABO Testing Manual - 2.2.2.3.1) on how to list discrepant ABO for samples resulting
in O and B; according to their policy, the donor should have been run as a B donor versus an O donor. The
policy effective date was prior to the incident. Did the OPO provide any updates on if ABO genotyping is
available and logistically possible? Also one clarifying question within their CAP; who is considered a
Qualified Health Care Professional who will make independent determinations of blood type? Would one
of these Qualified Health Care Professionals include someone with blood banking/center background or
transfusion medicine?

Reviewer 3: | agree with minimum of notice of non-compliance after review of the packet of information.
Also support discussion at committee level.
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Issue Involves: Donor Network West (CADN)

Issue Reported by: University of California San Francisco Medical Center (CASF)
issue Reported by: California Pacific Medical Center — Van Ness Campus {CAPM)
Self-Report received from: CADN

Issue Reported by: University of California San Diego Medical Center {CASD)

Issue: CASF reported this event through the OPTN Improving Patient Safety Portal. CAPM,
CADN, and CASD subsequently reported the event as well.

CADN assigned ABO O to a donor who had undergone mass transfusion protocol whose multiple
ABO typings reported mixed results and discrepancies. Organ allocation was completed based
on the ABO O assignment.

The heart, kidney/pancreas, kidney, and liver were allocated to four different centers, who all
transplanted ABO O recipients. Post-transplant, it became clear that the donor was actually
ABO B and all recipients had received an ABO incompatible transplant. Subsequently, all
recipients, except for the liver recipient, experienced graft rejection and graft removal.

UNOS Incident Handling spoke to all four receiving centers as part of this investigation. All
centers were aware of the ABO discrepancy before accepting the organ and had reviewed ABO
results in DonorNet. All centers were confident that the donor was ABO O, except for CASU.

CASU, the liver center, was concerned that the donor was actually ABO B. However, their liver
recipient was ill and in need of transplant, so CASU proceeded as if the donor was ABO B and
plasmapheresed their recipient to accept an ABO B liver. CASU believed that if the donor were
ABO O, the liver recipient would be fine; but if the donor were actually ABO B, the
plasmapheresis would allow the recipient to still accept the transplant.

Relevant OPTN Policy:
2.6.A Deceased Donor Blood Type Determination: “The host OPO must include a process to
address conflicting or indeterminate primary blood type results...”

Relevant Correspondence:

Communication with CADN - received on December 24, 2020
Communication with CADN - received on December 27, 2020
Inguiry to CADN - sent on December 31, 2020

Rasponse from CADN - received on January 14, 2021
Notification letter to CADN - sent on January 27, 2021
Additional Response from CADN - received on February 4, 2021

Member Response:

CADN reported:

Donor Admission Timeline and ABO Typing
12/13/20

e The donor was admitted to an cutside hospital and given mass transfusion protocol,
approximating two blood volumes. There was no pre-transfusion blood for ABO typing.

CONFIDENTIAL MEDICAL PEER REVIEW
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o ABO typing #1 resulted as ABO O, but the blood bank verbally told CADN “real type is
unknown, but based of weak back-type...may have been B.” CADN did not receive the
written documentation of this result until after transplant.

12/14/20
e Asecond ABO typing was attempted, but cancelled due to the mass transfusion.
o ABO typing #2 initially resulted as invalid, but was then changed to ABO 0. Thered
blood cells typed as O, however the serum typed as a weak B. Donor hospital blood
bank staff added additional serum to testing, resulting in ABO O.

12/17/20
e CADN's Clinical Procurement Coordinator {CPC) was notified that a donor hospital
Physician’s Assistant had reported that the donor was possibly ABO B.

12/20/20
s ABO typing #3 was completed on a “qualified” sample. The sample initially returned as
cancelled, due to being unable to obtain a valid result, then was called invalid, then
resulted as ABO O. The red blood cells typed as O, however the serum typed as a weak
B. Donor hospital blood bank staff added additional serum to testing, resulting in ABC
0. This sample would eventually, post-transplant, result as ABO B when re-tested by
CADN'’s lab and by a receiving center.

12/21/20

o VRL, the testing lab for CADN, explained that the most recent sample had a “mixed field
result” and they were sending it to their main lab for confirmation using donor-derived
DNA. Results were expected in two to three days.

e The CADN CPC, Organ Allocation Coordinator (OAC), and Clinical Operations Manager
{COM) reviewed all the existing ABO results “which all resulted as ABO = 0” and were
“consistent.” This review included the first blood draw from the day of admission.

* Two CADN COMs discussed that the first two ABO results were from blood draws
occurring during/near the mass transfusion protocol.

o A CADN CPC, COM, and OAC discussed ABO results. The OAC was unsure what the word
“invalid” on the results meant. The CPC stated that the donor’s “red cells are
recognized as ‘0O’ but his serum has not made up its mind what it wants to be so it keeps
reading invalid. They keep adding more serum and it results as 0.” A CADN Family
Resource Coordinator (FRC) confirmed the donor’s family did not know the donor’s
ABO.

¢ A CADN CPC called the UNOS Organ Center to discuss the case. The Organ Center
advised CADN follow OPTN policies regarding hemodilution assessment, and to add text
in DonorNet donor highlights describing the mixed results. Following this conversation,
the CPC reported to others that “according to UNQOS we are in policy.”

o A CADN CPC spoke to the donor hospital trauma lab about the “invalid” results. The
CPC stated that “the sample was read as O and serum as B. Noted this as odd because
they added serum which resulted as 0.” The CPC noted that ABO results are
“inconclusive” in the donor EMR.

e CADN placed the following text into DonorNet donor highlights: “Ptis s/p MTP {see
blood products page for quantity) with ABO resulting O+ after x2 type and screens

CONFIDENTIAL MEDICAL PEER REVIEW

Senate Finance Committee — Confidential UNOS_4_000330244



SFC OPTN Hearing
Exhibit A.1

drawn at the donor hospital. No ABO or blood samples were drawn on initial admission
to hospital prior to MTP being initiated. Hospital ABO continues to result inconclusive.
ID samples did not result an ABO. Per hospital trauma blood bank, when typing the pt,
the red cells type as O however the serum types as B. The staff has to add more serum
in order for the sample to result; The result is O+.”

Allocation and Acceptance of Organs

12/22/20
* Akidney center declined a directed donation offer due to “toc much concern” for donor
ABO accuracy.

* Asecond kidney center declined an offer because “it seems unclear what the [donor]
blood type actually is.”

* CASF expressed concern that so many centers were declining organs, and initiated a
direct consultation with the donor hospital blood bank; after this conversation, CASF
accepted the kidney with no concerns for ABO accuracy.

o Hours before the donor OR, CASU, who had accepted the heart, expressed concerns
about donor ABO accuracy and requested a 48-72 hour delay for additional ABO testing.
CADN declined the request due to confidence in the ABO, two accepting centers with
blood bank expert consults, lack of available ICU space, and donor family concerns for
length of case. CASU declined the heart, which CASD subsequently accepted.

e CAPM, the K/P center, also expressed concern about donor ABO accuracy. CAPM
consulted with CASF and felt comforted that the ABO was accurate.

12/23/20
e Procurement was completed with all accepting centers being fully informed of the ABO
typing discrepancy, and having had opportunity to review ABO source documents and
ask CADN questions.

Post-Transplant

e About 6 hours after crossclamp, CASD notified CADN that the heart recipient was
demonstrating graft rejection, and they were concerned this was due to an ABO
incompatible transplant. CADN reached out to the other centers to check the status of
their recipients:

o CASU (liver) stated that the liver “can tolerate ABO incompatibility and the
recipient was doing well.”

o CAPM (K/P), who had not yet started transplant, inquired about the status of
the liver recipient, and was informed that the recipient was well. After internal
discussion, CAPM chose to proceed with transplant.

o CASF reported that their kidney recipient was “doing fine.”

e Approximately six hours after notification of the heart’s recipient graft rejection, CADN
received documentation confirming the donor was ABO B. This result came from the
blood sent out to the main VRL [ab on 12/21/20 to use donor-derived DNA for testing.
CADN communicated this result to all accepting centers.

o The next day, CAPM also provided documentation of the donor being ABO B, as they
had re-tested blood at their lab.

CONFIDENTIAL MEDICAL PEER REVIEW
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Causes of ABO Tying Error

o CADN's procedures did not “define how to address invalid or cancelled tests. The two
final source documents verifying the ABO as O Positive were not recognized as
discrepant.”

e CASF's confidence in the donor ABO after discussion with the donor hospital blood bank
“reinforced” CADN'’s confidence in the accuracy of the ABO results.

o CADN felt they had three separate ABO results, and had followed OPTN and internal
policies for determining ABO.

CADN corrective actions:

e Asanimmediate containment plan, CADN emailed staff reminding them that clinical
leadership should review any ABO result that is less than conclusive, and that a
cancelled test is an inconclusive test.

e ABO genotyping will be performed for all of the following situations (pending research
on the availability of testing and logistical issues):

o Mass transfusion with no pre-transfusion sample;

o ABO result comments suggest a different underlying blood type;

o Discrepancy between forward and reverse typing;

o Invalid or inconsistent testing.

+ |[f the discrepancy cannot be resolved, or if there is lingering doubt about accuracy, the
donor will be listed as ABO AB.

e Policy was revised to:

o Redefine “indeterminate” to explicitly include cancelled or invalid tests;

o Require that at least one result come from a non-donor hospital lab;

o Require ABO genotyping on any donor transfused with O blood who does not
have pre-transfusion blood available {pending research on the availability of
testing and logistical issues);

o Require two Qualified Health Care Professionals, one of whom must be a Clinical
Operations Manager, to make independent determinations of blood type;

o Require a hard stop in discrepancy cases that must involve the CADN CMO, who
will then guide the process of determining blood type; this change involves the
CMO at the beginning of a discrepant ABO case and prevent the donor OR from
proceeding until discrepancies or concerns are resolved.

e Mandatory training sessions were held with staff where a new verification process was
introduced that requires a pre-allocation huddle where transfusion history is discussed,
and all ABO typings are finalized. The training curriculum now includes scenario training
and effectiveness checks.

CONFIDENTIAL MEDICAL PEER REVIEW
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(/PatientSafety/Default.aspx?CTXT=0zAAoKjDBdSbcyae89INBXCoMmWeX4hhUtOhEYz1hHIVKMCIBPqZQyw%3D%3D)

12/27/2020 Patient Safety

Had b

Improving Patient Safety

Safety Situation
The goal of the Improving Patient Safety system is to collect information about safety related incidents occurring system-wide, in order to increase organ utilization and decrease the morbidity and mortality of transplant pati

What is a Safety Situation?
A situation or activity that affected or could have affected patient safety,

What to report:

» Any patient safety situation
» Any othar situation that causes a safety concern from a transplantation, donation, and/or quality perspective.

Please report such situations in a timely manner.

Below you will find the most current information for situation 101929, You can complete the following tasks on this page:

o Access a printer-friendly version of this safety situation
« Add resolution informaticn

Reporting Institution: CAPM-California Pacific Med Ctr-Transplant ital(Member)

Type of Safety Event (Choose all categories and subcategories that are applicable): #

Communication
| Data Entry
: Transportation
| Packaging/Shipping
..} Labaling
i Recovery Procedure/Process
: Transplant Procedure/Process
 Testing
% ABO

i% ABO error or discrepancy
7 ABO misinterpretation
i ABO subtyping error or discrepancy
i, ABO subtyping misinterpretation
Blood transfusion caused misleading results
L. Switched samples
Switched source documentation
.. Inadequate sample for testing
" Other (please describe in the description field below)
TIHLA
. Infectious Disease
Other (please describe in the description field below)
: Organ Aliccation/Placement

: Other (please descrite In description field below)

The Issue reported i the fo ing (ch all categories that are applicable):
ii* Recipient/Candidate
Waitlist 10: - No Waitlist ID: |
... Donor Organ/Extra Vessels

'} Other (please describe in the description fieid below)
Date Event Occurred: & 12/23/2020
Detailed Description of the Event: « Donor Network West offered "O" blood type donor| with history of multiple transfusions to "O" recipients. Qur Kidney
Pancreas recipient candidate [D| } suffered hyperacute rejection and the organs were removed. Suspect
donor was actually a “B” donar. Mufipie other transpiants performed at several different institutions; at feast some experiencing

similar outcomes. Appropriate allocation of this donor with no pretransfusion sample available would have been to ABO AB
recipients.
Has a root cause analysis (RCA) been completed? "‘Yes | ‘Ne ' In Progress

https://portal.unos.org/PatientSafety/Situations/Details ?id=101929&TRKR=0zAAcK|DBdSbcyae8INBXCoMmWeX4hhUOhEYZ1hHIVKMCIBPqZQyw...  1/2
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(/PatientSafety/Default.aspx?CTXT=MRI590nNbtbzIFO07rj6xfUxwS9VuPzI5A5bhuwR6JcovnigwMv% 2FN7g%3D%3D)

12/27/2020 Patient Safety
]

Had b

Improving Patient Safety
Safety Situation

The goal of the Improving Patient Safety system is to collect information about safety related incidents occurring system-wide, in order to increase organ utilization and decrease the morbidity and mortality of transplant pati

i What is a Safety Situation?
# ! 1 A situation or activity that affected or could have affected patient safety.

What to report:

» Any patient safety stuation
« Any other situation that causes a safety concern from a transplantation, donation, and/or quality perspactive.

Please report such situations in a timely manner.

Below you will find the most current information for situation 101930, You can complete the following tasks on this page:

o Access a printer-friendly version of this safety situation
« Add resolution informaticn
o OO e O

Reporting Institution: CADN-Donor Network West-Independent OPO(Member)
Type of Safety Event (Choose all categories and subcategories that are applicable): #

Communication
: Data Entry
" Transportation
. Packaging/Shipping
o Labeling

: Recovery Procedure/Process

Transplant Procedure/Process
 Testing
i ABO
" ABO error or discrepancy
. ABO misinterpretation

i ABO subtyping error or discrepancy
i, ABO subtyping misinterpretation
' Blood transfusion caused misleading results
. Switched samples
Switched source documentation
... Inadequate sample for testing
" Other (please describe in the description fleld below)
TIHLA
. Infectious Disease
Other (please describe in the description field below)
: Organ Aliccation/Placement

: Other (please descrite In description field below)

The Issue reported i the fo ing (ch all categories that are applicable):
: Recipient/Candidate
“ Donor Organ/Extra Vessels
Donor ID associated with the event: .K-
Did this event involve the entire donor or were only spedfic organs involved? # Entire Donor
Organ Type
Right Kidney

Left Kidney
. Dual/En-bloc Kidney

Pancreas

https://portal.unos.org/PatientSafety/Situations/Details ?id=101930&TRKR=MRI530nNbtbzIF07rjExfUxwSSVuPzI5A5bhuwR8 Jcovn 1gwMv%2FN7g%3...  1/3
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Final Report™*!
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Order Details Ordering Professional Request / Accession| R-122120-00002
DNW Referral ID 2341 - Donor Network West - OPQO Received 12/20/2020 18:10
UNOS# Final Report 12/23/2020 186:32
Name ] Report Generated  12/23/2020 16:32
boB Time Zone Pacific Standard Time
Gender
Results
Test Completed Results Ref. Range
ABO/Rh 12/23/2020 16:32 B Positive
Sample Reference(s) Collection Time Zone: Pacific Standard Time
VRL Sample ID Type Collected Test(s)
EBEEEREER Plasma - EDTA 12/20/2020 11:45 1405

Donor Type: Pre-Mortem Transfusion: Post-Transfusion

Test Reference(s)
Code Name Methodology Description
1405 ABO/Rh ABO typing performed using BioRad reagents.

Laboratory: VRL Eurofins

CLIA #:

avoraty e I

Laboratory Directors: CLIA: FDA:
VRL Eurofins - San Ramo Page 1 of 1
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212 RESPONSIBILITIES Exhibit A.1
Qualified Health Care Professionals (QHCP) - Organ Program staff responsibility to:

2.1.24 Obtain and verify two separate determinations of the donor’s blood type (and subtype,
if applicable) prior to match run.

2122 Use the source documents to enter and verify the donor’s blood type (and subtype, if
applicable) in the DNWEST ELECTRONIC DONOR RECORD and UNET.

2.1.2.3 Verify online the donor blood type (and subtype, if applicable).

Note: this must be done by an individual other than the person initially entering the
data.

2124 Document the double verification of a donor’s blood type (and subtype, if applicable)
and have the documentation available for review by the United Network for Organ
Sharing (UNOS).

2125 Convey the blood group to UNOS and to transplant center personnel.

213 ATTACHMENTS
¢ 4.1 ABO SuBTYPE REQUIREMENTS AND RESULTS ALGORITHM

214 PROCESS

The DNWest on-site coordinator shall be responsible for obtaining two separate ABO
determinations, and subtype if indicated, that meet the following requirements:

21441 OPTN/UNOS Guidelines: Subtyping is required when the following three conditions
are met:

2.1.411. The donor is more than 3 years old;
2.1.41.2. The donor's ABO blood type is A (AB is optional); and

21.41.3. Both subtype determinations can be made on pre-transfusion samples
(transfusion of blood or blood products in the previous 120 days can
affect results; however, plasma or platelets will not affect the
determination of the A subtype).

2142 Two separate samples for ABO and subtyping must be taken on two separate
occasions, defined as: one draw and then ancther draw after 5 minutes or more of
elapsed time.

21.4241. Note: All available typing and subtyping results must be assessed and
found to be equivalent {e.g. hospital results, first laboratory resuit,
second laboratory result).

21422, Note: For all blood type A donors, documentation in the ELECTRONIC
DONOR RECORD will be completed indicating either subtyping was
completed, or the reason why it could not be completed.

2.14.23. Note: Historical blood type results can be used for one of the typings if
source documentation of these results is available.

2143 Documentation of the laboratory initial and confirmatory tests will be maintained in
the ELECTRONIC DONOR RECORD.

21.4.4 Upon receipt of the ABO typing, the DC will register the donor in the DonorNet

system.
2145 The DC will attach the UNET Donor Summary Screenshot to the ELECTRONIC DONOR
RECORD. The on-site coordinator will verify the UNET Donor Summary Screenshot.
21456 Prior to initiating DonorNet match runs, a second DNWest coordinater, who is a

QHCP, will verify the donor's ABC and subtype (if applicable) from two separate
sources, drawn on two separate occasions, and submitted as separate samples
using source documents in DonorNet.

2.14.6.1. Verification will be documented in the ELECTRONIC DONOR RECORD.

2.1.4.6.2. If a discrepancy exists between the source documents, an additional
sample for ABO determination will be obtained and tested at the donor
hospital, or other designated testing site, in an attempt to resolve the
discrepancy.

e  Guidelines for Handling Conflicting Primary Blood Type Results in
section 2.2 will be used in an attempt to resolve the discrepancy.

2147 Upon recovery team arrival and prior to incision, the on-site coordinator, who is a
QHCP, will review the entire donor record and will verify the donor 1D, ABO and
subtype (if applicable), and organs to be recovered (including laterality) using source
documents and acceptable sources, with each lead recovery surgeon/personnel.

2148 The VeErIFiIcaTION oF ABO anD OR TIME OuT CreckLIsT will be signed by the on-site
coordinator and each lead recovery surgeon/personnel.

SE-M-001.06 Infectious Disease/ABO Testing Manual --- Effective Date: 12/09/20 Pg 20 of 65
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2149 A copy of page one of the sighed VERIFICATION OF ABO aND OR TiME QUT CHECKLIST
form with the ABO Verification section completed will be:

2.1.4.9.1. Included in the donor record that accompanies each organ;
2.1.4.9.2. Attached to the ELECTRONIC DONOR RECORD; and
2.1.4.93. Attached in DonorNet.

24 GUIDELINES FOR HANDLING CONFLICTING PRIBARY BLOOD TYPE REBULYS
221 INTRODUCTION AND OVERVIEW

22141 The purpose of this section is to ensure recipient safety by establishing a consistent
metheod for addressing and resolving conflicting primary blood type results which may
occur when the donor has been subjected to blood transfusions that result in sero

canversion.
222 PROCESS
2221 Should two separate primary blood type results conflict, the following steps should be
taken:

22211. Initiate an additional blood type test at the donor hospital in an attempt
to resolve the discrepancy.

e A primary blood type conducted prior to any transfusion should be
used as the standard for matching.

¢  Historical blood type results can be used for one of the typings if
source documentation of these results is available.

2221.2. Obtain an additional typing specimen and send it to an outside lab for
testing.

2.2.213. If no blood transiusions were administered and a discrepancy between
the two primary results still exists, fwo additional separate samples will
be drawn at two separate times and submitted for typing as two separate
specimens {o two separate labs.

2222 if unable to resolve the discrepancy, a huddle tc establish a plan will be held with the
CMO, COM, DC and onsite coordinator. An Administrator may be contacted as
needed.

2223 The plan can include the following guidelines for resolving hemodilution.

2.2.231. When efforts to resolve the discrepancy have been exhausted, the
following match run sequence should take place with the more restrictive
bloed type to be utilized for the match run. A pre-transfusion specimen
should be used as the standard for the match run. Situations in which
this would occur include blood fransfusions administered via massive
transfusion protocol prior to, and/or in between, blood draws.

e A blood type and O blocd type = match run on A blood type.

e B blood type and O blood type = match run on B blood type.

e A blood type and B blood type = match run on AB blood type.
e A blood type and AB blood type = match run on AB blood type.
e B blood type and AB blood type = match run on AB blood type.
¢ O blood type and AB blood type = match run on AB bilood type.

¢«  Should the A subtype be in conflict, then the donor will be considered
to be A1 or A1B as appropriate.

2224 Document and communicate the plan as follows:
22241. Document the plan in the progress notes of the electronic donor record.
22242. Verbally communicate the plan to all receiving transplant centers.
22243. Include a statement in Donor Highlights section of DonorNet. Samples:

e Donor with UNOS ID WXYZ123 has an undetermined ABO after
multiple testing attempts. We have conferred with our Medical
Director and decided to identify the donor as type X. This is the most
restrictive type indicated by the incongruent results. Recipients
matching the blood type as listed should be compatible regardless
of how the results are interpreted.

e  Donor with UNGCS ID WXYZ123 has an undetermined ABO after
multiple testing attempts. We have conferred with our Medical
Director and opted to identify the donor as type AB to minimize risk
of incompatibility given recipients on the match should be AB and
“universal recipients” with immunologic compatibility to any ABO.

SE-M-001.06 Infectious Disease/ABO Testing Manual --- Effective Date: 12/09/20 Pg 21 of 65
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22244, Print multiple copies of the statement for use in the Operating Room.
Attach copies to ABO verification paperwork {e.g. ABO VERIFICATION
AND OR TIME OUT CHECKLIST and VERIFICATION OF LABELING AND
PACKAGING form) and include copies with source ABO documents that
accompany each organ.

2.2.245.  Aftachresults of every ABO test to DonorNet and include results of every
ABO test with each organ.

SE-M-001.06 Infectious Disease/ABO Testing Manual --- Effective Date: 12/09/20 Pg 22 of 65
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OPT ORGAN PROCUREMENT AND
TRANSPLANTATION NETWORK

December 31, 2020

VIA SECURE EMAIL

Chief Executive Officer

ear SN

The United Network for Organ Sharing {UNOS) serves as the Organ Procurement and Transplantation
Network (OPTN) under contract with the Health Resources and Services Administration {(HRSA) of the
U.S. Department of Health and Human Services. Under that contract, UNOS staff review reported or
identified patient safety and/or public health-related concerns associated with organ donation and
transplantation occurring within the OPTN.

UNOS’ Member Quality staff screen all reports to determine whether the- suggests a risk or
threat to patient safety or public health. Often additional information is needed from the involved
OPTN member(s) to finalize the assessment of threat. If the [JJjj is assessed as both time-sensitive
and serious, this department will alert UNOS and/or OPTN Membership and Professional Standards
Committee (MPSC) leadership and, under that direction, work with OPTN member(s) to alleviate the
threat.

UNOS’ Member Quality Department staff also screen all reports to determine if there is a possible
violation of OPTN bylaws or policies associated with the [ Asain, additional information is
typically needed from OPTN member(s) involved in order to complete the assessment.

We are currently reviewing the blood type determination and reporting for donor [JJjij by Donor
Network West (CADN). Our preliminary analysis indicates that CADN determined the donor‘s ABO to be
O and allocated organs as such. The donor was actually ABO B.

We are contacting you to obtain a complete understanding of what occurred. We appreciate as much
detail as you can provide. Any information you provide that suggests a potential policy or bylaw
violation, or which may pose a threat to transplant or donor patient health or public safety may be
referred for review by UNOS leadership, including the MPSC, and in some cases the OPTN Board of
Directors.

CONFIDENTIAL MEDICAL PEER REVIEW

Senate Finance Committee — Confidential UNOS_4_000330264
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1/14/2021

Safety Analyst
UNOS Member Quality
United Network for Organ Sharing

Regarding: Confidential Medical Peer Review of [} ABO
Mismatch

Dear :

We are providing additional information to facilitate the UNOS medical
peer review of our incident involving the listing of donor |||l s
blood type O, when the donor was actually blood type B.

The information you requested is in blue, followed by our response.

Provide a detailed timeline and review of the ABO determination for this
donor including:

* The draw dateftime and result dateftime of every sample sent
for or used 1o determine donor ABO {including cancelied tests,
invalid results, etc.);

See attachment 1. ABO Testing Timeline

* Documentation for each of these blood draws and results,
including the result(s) that found the presence of ABO B in donor
Seruny
See attachment 2. ABO Results

¢ Complete transfusion records and hemodilution calculations;

See attachment 3. Transfusion and Hemodilution

e Adetailed surnmary of all discussions related to the donor's
ABO results and concerns for validity of the resuits. Inciude
when these discussions occurred and a detailed list of the
individuals who participated,;

See Attachment 4. Discussions Related to ABO Results

DonorMNETWORKY
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s Adescription of all factors considered when CADN decided to allocate organs as ABO O,

See Attachment 5. Factors Considered When Allocating as ABO O

Provide a root cause analysis, or post-case review, of the ABO determination and reporting.
See Attachment 6. Post-Case Review

Provide a detailed timeline and review of the communication with evaluating and accepting
centers, including:

s What centers were told regarding the donor's ABO before procurement, especially in
ragards to the mixed © and B resuits

Beginning prior to generating UNOS match runs, CAIM was contacted on 12-21-
2020 to evaluate a directed donation request, which included verbal discussion
about having two hospital ABO results as O Positive. CAIM was updated later that
day that allocation was on hold due to CADN's need to clarify ABO status and
consult UNOS.

Following the recommendations provided by UNOS during a consultation call with
CADN Clinical Procurement Coordinator (CPC) on 12-21-2020, CADN placed the
following information into DonorNet’s Donor Highlights:

"Ptis s/p MTP (see blood products page for quantity) with ABO resulting O+
after x2 type and screens drawn at the donor hospital. No ABO or blood
samples were drawn on initial admission to hospital prior to MTP being
initiated. Hospital ABO continues to result inconclusive. ID samples did not
result an ABO. Per hospital trauma blood bank, when typing the pt, the red
cells type as O however the serum types as B. The staff has to add more
serum in order for the sample to result; the resultis O+.”

Transplant centers receiving provisional offers down the thoracic and abdominal
match runs were informed about the donor’s ABO testing following the patient’s
massive transfusions at the originating hospital, the ABO testing at Community
Regional Medical Center, and non-resulted testing from CADN’s ABO/infectious
disease testing lab as outlined in DonorNet Donor Highlights.

See attachment 4. Discussions Related to ABO Results.
See attachment 7. Communication with Evaluating and Accepting Centers.

Senate Finance Committee — Confidential UNOS_4_000330269



SFC OPTN Hearing
Exhibit A.1



SFC OPTN Hearing
Exhibit A.1



SFC OPTN Hearing
Exhibit A.1



SFC OPTN Hearing
Exhibit A.1



SFC OPTN Hearing
Exhibit A.1



SFC OPTN Hearing
Exhibit A.1

Attachment 2. ABO RESULTS
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Sample 1
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Sample 2
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Final Report™*!

E-
=

el

5

Order Details Ordering Professional Request / Accession EREEI]
DNW Referral ID - - Received 12/20/2020 18:10

UNOS# inal Report 12/20/2020 23:01
gg'ge eport Generated 12/20/2020 2:?:01
Gender M ime Zone Pacific Standard Time
Flagged Results
Test Completed Results Ref. Range
CMV IgG (EIA) 12/20/2020 21:41 Equivocal Negative
EBV IgG (EIA) 12/20/2020 21:53 Positive Negative
Results
Test Completed Results Ref. Range
ABO/Rh - Micro Typing System 12/20/2020 22:21 Cancelled
Unable to obtain a valid resutt.
Cocci IgG (EIA) 12/20/2020 22:17 Negative Negative
Cocci IgM (EIA) 12/20/2020 22:19 Negative Negative
Hepatitis B Core Total Ab 12/20/2020 22:14 Non Reactive Non Reactive
Hepatitis B Surface Ag 12/20/2020 22:12 Non Reactive Non Reactive
Hepatitis C Virus Ab 12/20/2020 22:16 Non Reactive Non Reactive
HIV-1/HIV-2 Plus O 12/20/2020 21:39 Non Reactive Non Reactive
Syphilis Screening - Nontreponemal 12/20/2020 20:39 Non Reactive Non Reactive
Toxoplasma IgG (EIA) 12/20/2020 21:56 Negative Negative
Ultrio Elite HBV 12/20/2020 22:59 Non Reactive Non Reactive
Ultrio Elite HCV 12/20/2020 22:59 Non Reactive Non Reactive
Ultrio Elite HIV-1/2 12/20/2020 22:59 Non Reactive Non Reactive
WNV 12/20/2020 23:01 Non Reactive Non Reactive
WNV IgM 12/20/2020 22:47 Negative Negative

Laboratory Directors: | CLIA | FDA:
VRL Eurofins - San Ramon | Page 1 of 3
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Order Details

DNW Referral ID
UNOS#

Name

DOB

Gender M

Ordering Professional Request / Accegjggibit EEEEI]

2341 - Donor Network West - OPO Received 12/20/2020 18:10
Final Report 12/20/2020 23:01

_ Report Generated 12/20/2020 23:01
Time Zone Pacific Standard Time

Additional Results

Test Completed

nPOD 12/20/2020 22:15

GADA Negative

1A2 Negative

Sample Reference(s) Collection Time Zone: Pacific Standard Time

VRL Sample ID Type Collected Test(s)

_ Serum - Red Top 12/20/2020 11:45 109, 2735, 2736, 3124, 3211, 3214, 3221, 3513,

3521, 3535, 3545, 3551

Donor Type: Pre-Mortem Transfusion: Post-Transfusion

Plasma - EDTA

12/20/2020 11:45

Donor Type: Pre-Mortem Transfusion: Post-Transfusion

Plasma - EDTA

12/20/2020 11:45

Donor Type: Pre-Mortem Transfusion: Post-Transfusion

Serum - Red Top

12/20/2020 11:45

Donor Type: Pre-Mortem Transfusion: Post-Transfusion

Test Reference(s)

1400, 2722, 2771, 2772, 2773

Code Name

1400 ABO/Rh - Micro Typing System
3124 CMV IgG (EIA)

2735 Cocci IgG (EIA)

2736 Cocci IgM (EIA)

3513 EBV 1gG (EIA)

3211 Hepatitis B Core Total Ab

3214 Hepatitis B Surface Ag

3221 Hepatitis C Virus Ab

3521 HIV-1/HIV-2 Plus O

Laboratory Directors : ~
VRL Eurofins - San Ramon

Senate Finance Committee — Confidential

Methodology Description

ABO typing performed using Ortho Gel Cards and reagents.
BioRad CMV IgG Ab (EIA) Test.

Omega Coccidioides 1gG Ab (EIA) Test.

Omega Coccidioides IgM Ab (EIA) Test.

BioRad EBV IgG Ab (EIA) Test.

Ortho HBc ELISA is a qualitative ELISA for the detection of total

antibody.

BioRad Genetic Systems HBsAg EIA 3.0 is FDA approved for living
and cadaveric donor screening.

ORTHO HCV Version 3.0 ELISA is FDA approved for living and

cadaveric donor screening.

BioRad GS HIV-1/HIV-2 Plus O EIA is FDA approved for living and
cadaveric donor screening. This is a screening assay; it is neither a
diagnostic assay nor a confirmatory test for the presence of HIV.

Page 2 of 3
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Order Details Ordering Professional Request / Accegjggibit EEEEI]
DNW Referral ID 2341 - Donor Network West - OPO Received 12/20/2020 18:10
UNOS# Final Report 12/20/2020 23:01
Name Report Generated 12/20/2020 23:01
DoB Time Zone Pacific Standard Time
Gender

3545 nPOD

3551 Syphilis Screening - Nontreponemal
3535 Toxoplasma IgG (EIA)

2773 Ultrio Elite HBV

2772 Ultrio Elite HCV

2771 Ultrio Elite HIV-1/2
2722 WNV
108 WNV IgM

Laboratory Directors:
VRL Eurofins - San Ramon |

Senate Finance Committee — Confidential

CLIA:

Kronus ELISA for the determination of glutamic acid decarboxylase
antibody (GAD) and |A-2 antibody in human serum.

ASiManager-AT RPR Card Test for Syphilis. FDA-licensed test for
cadaveric and living-donor screening.

Qualitative detection of anti-Toxoplasma gondii IgG in human serum by
EIA; not approved by the FDA for donor screening.

The Procleix Ultrio Elite Assay is FDA licensed for living and cadaveric
donor screening by TMA for the detection of HBV.

The Procleix Ultrio Elite Assay is FDA licensed for living and cadaveric
donor screening by TMA for the detection of HCV.

The Procleix Ultrio Elite Assay is FDA licensed for living and cadaveric
donor screening by TMA for the detection of HIV-1 and HIV-2.

The Procleix WNV assay is a qualitative in vitro nucleic acid system for
the detection of WNV RNA in plasma and serum specimen. This is a
screening assay and is not intended for use as an aid in the diagnosis
of WNV. This assay is FDA licensed for both living and cadaveric donor
screening.

Test performed by using the FOCUS DxSelect ELISA assay.

FDA:

Page 3 of 3

UNOS_4_000330286



SFC OPTN Hearing
Exhibit A.1

Sample g

Senate Finance Committee — Confidential UNOS 4 000330287



SFC OPTN Hearing

Final Report™*!

¥

54

Order Details Ordering Professional Request / Accession| [ IEIEIE
DNW Referral ID - - Received 12/20/2020 18:10
UNOS# Final Report 12/23/2020 16:32
Name Report Generated 12/23/2020 16:32
DOB . . .
Gender M Time Zone Pacific Standard Time
Results
Test Completed Results Ref. Range
ABO/Rh 12/23/2020 16:32 B Positive
Sample Reference(s) Collection Time Zone: Pacific Standard Time
VRL Sample ID Type Collected Test(s)
EBEEEREER Plasma - EDTA 12/20/2020 11:45 1405

Donor Type: Pre-Mortem Transfusion: Post-Transfusion

Test Reference(s)
Code Name Methodology Description
1405 ABO/Rh ABO typing performed using BioRad reagents.

Laboratory: VRL Eurofins

Laborafory Director:

Laboratory Directors: H
VRL Eurofins - San Ramo Page 1 of 1
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Attachment 3. Transfusion and Hemodilution
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Attachment 4. Discussions Related to ABO
Results
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Attachment 5. Factors Considered When
Allocatingas ABO O
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Attachment 6. Post Case Review
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POST CASE REVIEW:

On 12-14-2020, CADN received an organ referral for a 15-year-old male patient who was
transferred from Kaweah Delta District Hospital (KDH) to Community Regional Medical Center
(CRMC) with gunshot wound to the chest. The patient received massive transfusions at KDH
prior to ABO type and screen. Six days later, the patient was authorized for donation on 12-20-
2020.

On 12-15-2020 at approximately 17:00, CADN received a verbal report from the KDH blood
bank of ABO O Positive after massive transfusion at the time of the initial referral from CRMC.
It was discovered upon case review that the CADN Clinical Procurement Coordinator (CPC) was
verbally made aware of a possible weak B result from this post transfusion sample. A
documented ABO from admission to CRMC was reported as O Positive. A record of all
transfusions was accounted for and documented from KDH and CRMC on 12-15-2020.

At the time of donor initiation on 12-20-2020, six days following all transfusions, a repeat ABO,
drawn on 12-20-2020 at 11:45, was documented from CRMC as O Positive. After donor
management initiation, as per protocol, standard CADN ABO/infectious disease blood samples
drawn on were sent to the VRL/Eurofins, San Ramon laboratory. The ABO was cancelled by
VRL/Eurofins, San Ramon referencing the laboratory was “unable to obtain a valid result.” This
sample was then sent by VRL/Eurofins, San Ramon to their Denver laboratory for additional
testing.

Donor management proceeded. CADN performed DonorNet ABO verification on 12-21-2020
at 13:15, as O Positive. The CADN CPC was instructed by the Clinical Operations Manager
(COM) to call UNOS for ABO consultation following a discussion with the CRMC blood bank.
The UNOS call concluded with UNOS’ recommendation to follow OPTN policy 2.5 and 2.6.
UNOS provided additional recommendations to place ABO information into DonorNet
Highlights and fully disclose all ABO results to transplant centers during allocation efforts. The
decision was made by CADN to continue allocation with ABO O Positive.

Allocation began on 12-21-2020 with a directed kidney donation request made from the family
and match runs for heart/lung, liver and kidneys executed. CADN became aware of centers
declining organs due to various reasons: size, quality and ABO information. As recommended
by UNOS, all centers were updated on the ABO situation and informing the centers to
reference DonorNet donor highlights. The accepting center CASF kidney transplant surgeon
facilitated a phone consultation with the CRMC blood bank and CASF blood bank to verify
ABO. This information was shared with accepting center CAPM simultaneous pancreas/kidney
surgeon prior to recovery.

The donor was transported to the San Ramon Regional Medical Center Ambulatory Surgery
Center for organ recovery. While the donor was en route, approximately two hours prior to
scheduled recovery, CADN received notification from the CASU thoracic surgeon requesting a

Senate Finance Committee — Confidential UNOS_4_000330314
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recovery delay of two to three days for additional ABO testing. Due to CADN confidence in
ABO testing resulting in O Positive, lack of available ICU space from COVID-1g virus cases, two
accepting abdominal centers with blood bank expert consults, and the family concerns with
overall case length, CADN decided not to accommodate the two-to-three-day delay for
additional ABO testing requested by CASU and CASU declined the heart. CADN initiated
expedited allocation and the heart was accepted by CASD with full disclosure of ABO during
offer and prior to incision. Recovery of heart, liver, kidneys and pancreas was completed on 12-
23-2020 at 06:20.

The organs were transplanted into Blood Group O recipients prior to the 12-23 2020 16:35 time
referenced below.

¢ CASD Heart

e CASU Liver
o CASF Kidney
¢ CAPM SPK

CADN received the ABO result of B Positive on 12-23-2020 at 16:35 from the VRL/Eurofins,
Denver laboratory from the sample sent from the VRL/Eurofins, San Ramon laboratory drawn
on 12-20-2020 at 11:45. Upon receipt the following accepting transplant centers were informed
of the result by CADN clinical operations staff:

e CASD Heart
e CASU Liver
e CASF Kidney
e CAPM SPK

CAPM reported verbally on 12-23-2020 at 17:39 to CADN that ABO testing on the donor blood
specimen provided by CADN to CAPM with the SPK tested weakly ABO B. Documentation of a
confirmed ABO result of B Positive from CAPM was received on 12-24-2020 at 11:50.

Patient outcomes were as follows:

s CASD Heart
o The heart was removed on 12-23-2020 and placed on ECMO.
o The patient was re-transplanted on 12-27-2020.
s CASU Liver
o The liveris still implanted.
o CASF Kidney
o Explanted on 12-24-2020.
o CAPM SPK
o Explanted on 12-23-2020.

Senate Finance Committee — Confidential UNOS_4_000330315
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INITIAL ANALYSIS:

CADN's case review of the overall process and decision to allocate and recover this donor as O
Positive identified improvement opportunities related to ABO deceased donor blood type
determination and reporting.

Throughout the donor’s nine-day clinical course, multiple CADN staff received and investigated
information relevant to the donor's ABO. Two laboratories provided three ABO typing
determinations of donor blood type as O Positive with the first sample at KWD resulting the
sample as O positive with a comment of “the donor may have been B positive”. This was
discussed with accepting centers’ transplant surgeons. The CASF transplant surgeon spoke with
the CASF blood bank as well as the CRMC blood bank to review ABO typing results in the face
of the donor’s early multiple transfusions. Accepting center surgeons from CASF and CAPM
discussed those conversations and felt comfortable moving forward. CADN staff consulted
UNOS for assistance and followed disclosure instructions, however, questions remained. After
two labs resulted the donor as O Positive and multiple conversations occurred with the
accepting centers along with two blood banks, CADN allocated organs as blood group O
Positive. A request was made by center, CASU, for additional testing which would have required
a two-to-three-day delay, which CADN could not accommodate.

CADN consulted with blood specialists following the event: "The main issue in this case is the
uncertainty of the donor’s ABO type. He was transfused with multiple units of group O blood
including 4 units of whole blood, approximating 2 blood volumes; the effect of which was to
dilute his own blood to the point that testing identified circulating group O blood red cells.

Standard serologic blood typing has both a forward typing component (which tests what
antigens are observed on the surface of red blood cells (RBCs) as well as a reverse typing
component (which tests what antibodies are observed in the patient’s plasma). The two
components must match in order to unequivocally determine a blood type. This donor’s forward
typing at Hospital 1 showed the donor cells had no reaction with anti-A or with anti-B, which is
consistent with group O RBGs in circulation. The reverse typing donor plasma reacted with
reagent A cells and reagent B cells. This demonstrates the presence of anti-A and anti-Bin donor
circulation, which would be consistent with a group O donor. The reaction of donor plasma with
type A reagent RBCs was stronger than the reaction of donor plasma with type B reagent RBCs
(4+ vs 1+). This observation is congruent with the comment that the donor "may have been B
pos”. That comment was relevant and would have been helpful in recognizing a possible ABO
discrepancy.”

CADN explored “using ABO genotyping on donor derived DNA, which would be less prone to
interference by transfusion. They reported being quoted a turnaround time of 3 days. Local,

"1

established ABO genotyping using RT-PCR should be able to obtain results in less than 2 hours.

Senate Finance Committee — Confidential UNOS_4_000330316
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An initial verbal comment received from Hospital 1 suggested the donor may have been blood
group B and two tests were initially resulted as invalid, but later resulted and reported as O
Positive and one sample was cancelled, all due to the transfusion situation.

There are several areas for improvement which are discussed elsewhere in this document,
however, the significant change that must be made is for additional and more specific testing in
cases such as those described below, using donor RT-PCR ABO genotyping. CADN will add RT-
PCR for donor ABO genotyping. CADN’s Medical Director and Medical Advisory Board will
review the revised ABO policy to require, among other changes, that ABO genotyping be
performed with any of the following events:

o Massive transfusion without a pretransfusion sample.

e Result comments suggesting a different underlying type.

o Discrepancies between forward (antigen) and reverse (antibody) typing.
o Laboratories reporting invalid or inconsistent testing.

When the ABO type cannot be resolved or if there is doubt, the donor will be listed as group AB.
In cases of ABO discrepancies, incomplete or invalid results not resolved by ABO genotyping, a
HARD STOP will be inserted into the revised policy requiring the CADN Chief Medical Officer to
have discussions with accepting surgeons.

CADN will work with blood specialists and UNOS to learn from this case and ensure that the
needed policies are changed appropriately. CADN consulted with blood specialists and concurs
that “"Given that similar situations have occurred in the past, UNOS has recently updated their
policy and guidance to include the use of ABO genotyping for identifying ABO type switching
due to the transfusion and resolving discordant or unusual ABO serologic typing results. The
OPO had 3 ABO determinations of group O. Although comments and invalid testing results
should have raised concerns, those flags are not always available; so, they should not be relied
upon to identify patients whose ABO typing may be misleading due to massive transfusions in
the absence of a pre-transfusion ABO type. The relevant portion of policy states ‘The host OPO
must include a process to address conflicting or indeterminate primary donor type results in
their written protocol.’ Existing policy does not appear to explicitly address the situation where
the ABO results are both resulted as group O due to massive transfusion. Individual OPQO’s
should develop internal processes and policies to handle massive transfusion scenarios
especially when the donor has received units of whole blood.”

Senate Finance Committee — Confidential UNOS_4_000330317
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Attachment 7. Communication with Evaluating
and Accepting Centers
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Attachment 7. Communication with Evaluating and Accepting Centers

iTX Note: Spoke with || ]}l I (CASD) to see if they would have any
s interest in the heart. [JJ A- (OPC) explained the donor was shot
12-22-2020 (OPC) in the chest and had multiple transfusions. | stated he would
20:54 Late entry review all information in DonorNet. |JJjj ©- (OAC) granted CASD
12-23-2020 UNET access for review of chart prior to acceptance.
16:18
B (OPC)to | CASD accepts heart offer and requests OR delay to accommodate
12-22-2020 B | o arival for recovery
21:00 (COM)
Statement
12-22-2020 iTX Notes: Royal Ambulance (CCT) arrived at SRRMC ASC with donor.
21:18 B CPO)
B 0A0) call to [ (CASF) to notify of OR time delay
related to late heart decline r/t ABO incompatibility concern by
CASU. Notifies that blood bank called second hospital, but patient
13-99-2020 B | cceived massive blood at KDH prior to being transferred. Dr.
S14 OAO oI} I (CASF) felt confident moving forward based on CASF blood
' B (CASF) | bank consult with CRMC blood bank. |l (OAC) asked [}
B (CASF) if OAC could provide ||l (CASF) phone
number should other centers want more information, to which he
agreed.
Update call to—CAPM) regarding decline of heart by
CASU due to concern for ABO compatibility. [JJJjj (CAPM)
12-22-2020 ﬂ)ﬁ expresses concern stating he is leaning towards not accepting unless
21:52 William Bry (CAPM) someone convinces him he does not have to worry about the blood
type of the donor. He asks whether CASF obtained a blood bank
consult and requests ||l (CASF) contact information.
12-22-2020 B (CAPM) contacts || (CASF) and is briefed on UCSF
Immediately B (CAPV) blood bank consult. [Jj (CAPM) states he is comfortable moving
following forward.
12-23-2020 B FC) CADN OR-F-025.02 ABO Verification and OR Time Qut Checklist
01:00 signed by || (CADN Qualified Healthcare Professional).
Verbal report to || ] I (CADN), abdominal recovery surgeon
12-23-2020 including review of all source documents associated with ABO
05100 I (CPC) | (CRMCABO X 2and VRL cancelled). CADN OR-F-025.02 ABO
Verification and OR Time Out Checklist signed by Dr. Kelly (CADN) 12-
23-2020 at 02:00.
Verbal report to ||} ]l (CASD), thoracic recovery surgeon,
including review of all source documents associated with ABO
12-23-2020 (CRMC ABO X 2 and VRL cancelled). Dr. |ll(CASD) reported he
0223 B (CPC) | was not aware of ABO situation and ||l} (CPC) reviewed all

documentation and UNET Donor Highlights with him. |||
Il (CASD) called accepting surgeon and confirmed accepting
center had reviewed all ABO documents and cleared to proceed.
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CADN OR-F-025.02 ABO Verification and OR Time Out Checklist

signed b CASD) 12-23-2020 at 02:25.
iTX Notes: Incision
12-23-2021 ,
Intraoperative
02:31
Management
iTX Note: Cross clamp
12-23-2020 .
0324, Intraoperative
3 Management
12-23-2020 iTX Note: Heart recovered by CASD [ ENENEGNG
03:40 Heart Data
12-23-2020 iTX Notes: Pancreas recovered by CADN || NG
04:02 Pancreas Data
12-23-2020 iTX Notes: Liver recovered by CADN [ NN
04:03 Liver Data
12-23-2020 iTX Notes: Kidneys recovered by CADN | NG
04:10 Renal Data
19.91.2020 Kidney/Pancreas match run — primary acceptance of
03_ DonorNet kidney/pancreas sequence 2 CAPM. Kidney match run-
439 acceptance at sequence 8 CASF.
iTX Notes: Exit Operating Room
12-23-2020 :
Intraoperative
06:20
Management
CASD) called [Jili] (OAC) to state that they were having
. ble leaving th .C d that it BO
12-23-2020 CASD Thoracic to .trou e eaving the OR. Concerned that it may be A
1o0b B (O~C) incompatibility, as the heart looked great upon arrival. |||l
’ (OACQ) stated that she had not heard of any concerns from other
programs.
12-23-2020 B (0/C) Il (OAC) initiates immediate escalation/notification to [l
Immediately -- M. (COM).
following
. (COM)
previous call
I (0AC) notified [l (A!location Manager) in CADN
office to inform her and consult plan of action. Discussed with
following plan:
 HH (OAC)would notify CASD that we would contact all other
12-23-2020 | [} (OAC) accepting centers to verify current patient status and notify them
Immediately | [ G that the heart was not doing well with CASD's concerns for ABO
following (Allocation incompatibility.
previous call Manager) e CADN would report to them (CASD) should any transplants
appear to have any signs and symptoms of ABO incompatibility.
e Any further clinical questions regarding donor would be directed
to the COM and if not available [ ij (OAC) would provide
contact to [l (A!location Manager).
12232020 | [N (OAC) Call to Liver program (CASU). Relayed CASD patient status and their

ABO incompatibility concerns, requested patient status and
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Immediately informed patient was doing well. |JJJJij (OAC) was updated that
following the liver can tolerate ABO incompatibility.
previous call
Valerie Chipman | [} (OAC) received more communication from CASD requesting
19-92-20%0 (Allocation liver biopsy from CASU to evaluate function of transplanted organ.
1300 Manager) CASD expressed concern for ABO incompatibility. Updated |||}
y B ©0AC) | M. (COM) and [ (A!location Manager).
(approximate) --
(COM)
Incoming call from |l (COM) stating update received from
12939090 [ ] CADN allocation coordinator that CASD recipient was not doing well.
13. R (COM)to [l | Requested that [} (COM) make calls to other centers and
3 I (AOD) | recipients were reported as “doing fine.” CASD was investigating
cause of failure.
B (CAC) called into the SPK OR to speak with [Jjij (CAPM)
to check on the case. Notified CAPM OR circulator of CASD’s current
situation and belief that the patient is ABO incompatible. CAPM OR
12-23-2020 S (0-C) Circulator placed |JJif (OAC) on speaker and ] (OAC)
11:45 relayed information to team. They were right at the point of
anastomosis of the pancreas. [ (OAC) was asked how the liver
was doing and she stated they were doing well. The transplant team
had a muffled discussion and decided to proceed.
12-23-2020 Contacted ||l (CASF) and he updated that the kidney was
123:29 B I (OAC) working fine. ( ! " ’
12-23-2020 Called CAPM and told them that she had reached |||} (CASF)
12:36 N I (0AC) and the kidney was working fine.
12-23-2020 A different person (unidentified) from CASD called requesting
12:43 I I (CAC) information and was provided ||l (COM) contact information.
12-23-2020 Call from [l (CAPM) that SPK failed and was removed, told that
15:26 N B (0AC) B (COM) would be notified.
12-23-2020 B (CACQ) call to CASU's liver attending surgeon to notify of SPK
16:16 I I (0~C) failure.
12-23-2020 iTX Attachments: | FINAL ABO result attached to iTX from ID/ABO blood draw 12-20-
16:35 VRL Lab, Denver | 202011:45. ABO Result B Positive.
Call from i (CAPM) that UNOS AHLS321 donor blood that
12-23-2020 came with SPK tested weakly ABO B at his center. Requested to
OAC .
17:39 B B (0AC) speak to || (COM). Provided ||l (COM) contact
information.
» Notified by (OAC) at 11:00 that heart recipient graft failing.
¢ Notified b CASD) at 11:29 of heart recipient
12335020 B E)oxr;g:;:::on i aced onto Extracorporeal Membrane
18:40 (COM) ) ,
S e Request by [} (CASD) at 16:00 with a request for a buccal
ummary of Events ) ,
swab from the donor for DNA ABO typing. Determined donor at
BB Cooners Office. Discussed case with [ ]
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(AOD) and will attempt to facilitate buccal swab. - (CASD)
later called and requested no DNA swab rather attempts to speak
with mom surrounding donor ABO, her or father's ABO.
(FRC) made a call to mother who was unable to answer questions
surrounding ABO.

e 17:53 - [ S (COM) updated [ (CAPM) of result.

* 17:59 - [ (COM) updated || I (CASD) of

result.

o 18:01 - [} (VP Strategic Partnerships) updated ||| GG

(CASF) of result.
* 18:20 - [} S- (COM) updated ] (CASU) of result.
B (~0D) spoke with ||| | R T <qvested
clarification on how ABO discrepancy occurred. [ ij (A0D)
informed [ that we are still investigating but gave her timeline
of all blood draws, what was entered into DonorNet, and advice from

UNOS. Tamra questioned why the surgeon was not made aware.
B (~0D) informed i} that our coordinator called her

N coordinator [l to give update on reason CASU was declining

12-23-2020 | AR with (N offer a.nd cgordmatqr stated they wou.ld Iqok in DonorNet. ||l
20:45 S (CASD) asked if all information was in donor highlights, | i} (ACD)
explained “yes” and prior to all offers including CASU. Tamra and
I (AOD) then read donor highlights together and she stated,
"Oh ok, I see that now.” |} (A0D) informed i that we did
not have the KDH ABO printout at the time of offers but it was in the
donor highlights. | agreed. ] stated that she would keep
I (A 0OD) personally updated on the condition of the recipient.
Results faxed to- at 21:40
. oo :
12-24-2020 SR (A 0D) Fax received from [Jjjj ] CAPM Transfusion SerVIcc? per D
1100 from Sutter Health (AOD) request on ABO result from blood sample sent with SPK.
> Resulted as B Positive. COMMENT: Mixed field reaction with Anti-B,
CPMC . . .
consistent with recent transfusion of O cells. Attached to DonorNet.
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1.1 CBTAINING AND SUBBITTING INFECTIOUS DISEASE TESTING SAMPLES
111 IMTRODUCTION AND GYVERVIEW

1.1.1.1

Donor Network West (DNWest) shall accurately label, package, and ship serological
specimens for infectious disease testing for all organ and tissue donors as described
in this procedure.

112 RESPONSIBRITIES

1.1.2.1

On-Site Coordinators are responsible for obtaining and submitting infections disease
testing samples.

113 MATERIALS f BUPPLIES

1.1.341

Infectious Disease Sample Collection Kit

114 ATTACHMENTS

1.1.4.1 4.2 ORGAN ONLY: INFECTIOUS DISEASE SAMPLE REQUIREMENTS ALGORITHMS
1.1.4.2 5.3 TEMPLATE FOR BLOOD AND SPECIMEN LABELS
1.1.5 PROCESS
1.1.51 General
1.1.51.1. Infectious disease testing shall occur on all organ and tissue donors.
11.5.2 Tissue

1.1.5.21. Infectious disease testing results from shared organ donor (pre-
mortem) cases are acceptable. Additional testing may be required
based on processor requirements.

1153 Organ: Timing for Obtaining, Submitting, and Testing Infectious Disease

Samples

1.1.531. Upon Authorization (BD or DCD)— samples should be obtained, sent,
and tested as soon as possible following recorded or written
authorization.

1.1.53.2. Prior To Authorization For Donation (BD or DCD) —samples may be
obtained, sent, and held or tested in circumstances where the resulis
will assist with the determination of medical suitability of a potential
organ donor.

e |f testing a patient's blood for infectious diseases prior to
authorization for donation, permission for such tests and agreement
to disclose reactive results must be obtained from the attending
physician. Reactive results will be placed in the patient's hospital
records.

¢ The above communication with the attending physician will be
documented in the DNWESt ELECTRONIC DONOR RECORD.

e Attachment 44 DNW GUDELINES. SENDING INFECTIOUS DISEASE
TESTING PRIOR TO AUTHORIZATION should be utilized to determine
which potential donors qualify for testing prior to authorization.

1.1.54 General Sample Requirements

1.1.54.1. Samples should meet requirements of collection kit manufacturers and
testing laboratories.

1.1.54.2. The sample tested shall be assessed for plasmadilution requirements
as described in the Plasmadilution / Hemodilution section 1.2 below.

1.1.5.5 Tissue Sample Requirements

1.1.5.8.1.  All blood samples used for infectious disease testing must be drawn
within seven days prior to or after the donation. Stricter collection kit
manufacturer requirements supersede this requirement.

1.1552. If the donor is one month (28 days) of age or less, a blood specimen
from the birth mother must be collected within seven days prior to or
after tissue donation and tested instead of a specimen from the donor.

1.1.5.5.3. Pre-mortem samples may be utilized for testing.

1.1554. Blood collected by other organizations such as hospitals and
Coroner/MEs may be utilized for testing, provided collection methods
meet the standards of testing labs and collection kit specifications.
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1.1.5.6.1. If HIV, HBV, or HCV cannot be run on a qualified sample, the donor
must be considered PHS increased risk. Best practices include:

e If significant blood products/colloids have been given recently (in last
48 hrs and completed within last 12 hrs), blood for early ID testing
(i.e. prior to brain death and authorization) should not be drawn until
there is not a risk of hemodilution.

e Any time blood or associated products have been administered prior
to drawing ID testing, obtain blood bank records from the lab and
reconcile all units that have been released with the records of what
has been administered.

e Be sure to include any infusions or transfusions that are ordered while
the hemodilution review is taking place and administered before
blood draw.

e When blood products/colloids have been administered, contact
Resource Triage Coordinator {RTC) or Clinical Operations Manager
(COM) for a secondary review — attach the blood bank record to iTx
for the RTC or COM to review.

e If hemodilution is close to not qualifying- i.e. in cases where we are
double and triple checking to ensure all documentation is accounted
for, and the calculation is being adjusted to see when the patient
actually qualifies, add a buffer of time for a safety measure (approx.
2 hrs).

1.156.2. In the event of limited sample availability, a complete panel and ABO
typing may be possible from as little as one red top and one purple top
tube. If volume is insufficient to run a full panel, testing will be
performed in order of priority as indicated in the Organ Donor Infecticus
Disease Testing and Notification of Results section 1.3 below.

e |f this testing is not possible on a hemoedilutionally qualified sample, it
must be run on a non-qualified sample.

1.1.5.6.3. If a donor is one month of age (28 days) or younger, a blood sample
from the birth mother should be tested in addition {o testing of the infant
donor.

1.1.5.6.4. If the potential donor is less than, or equal to, 18 months and the birth
mother is known to be infected with, or at high risk for, HIV, HBV, or
HCV; the donor will be considered increased risk and a blood sample
from the birth mother should be tested in addition to testing of the infant
donor.

1.1.5.6.5. If the donor was breast fed in the previous 12 months by someone
known to be infected with, or at high risk for, HIV, HBV, or HCV; the
donor will be considered increased risk and a blood sample from the
breast milk provider should be tested in addition fo testing of the infant
donor.

1.1.5.6.6. If a donor’s mother or source of breast milk is tested, authorization to
do so must be obtained as described in the AUTHORIZATION FOR
AnaToMiCAL GIFT poLICY and documented on the AUTHORIZATION FOR
BioLogiCAL MOTHER'S MEDICAL AND SOCIAL HISTORY AND BLOOD TESTING
form.

1.1.5.6.7. Samples collected in tubes with alternate additives may be acceptable.
Contact the testing lab fo determine if samples other than those
described in this section are acceptable.

Tissue Blood Sample Procurement {post-mortem)
1.1.5.7.1. Refer to COLLECTING, HANDLING, AND SHIPPING OF SPECIMENS for blood
draw procedures.

1.1572. Specimen collection kits are provided to all Recovery Coordinators
(RC) via the DNWest satellite offices (refer to infectious disease sample
collection Kit).

1.1.5.7.3.  Verify that blocod specimen tubes are not expired.

1.1.5.74. Collect 4 red/gray specked wigel filter (SST) and 1 purple (EDTA) top
tubes to ensure adequate plasma and blood volumes for testing,
confirmatory tests, and archival.

¢  Consult the Administrator on Call {AOC) or designee in cases of low
volume not sufficient to perform testing.
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1.1.5.7.5. Blood tubes shall be prioritized in the following order:
e« 8SST
e EDTA
s SST
e  Coroner/ME samples, if applicable
e SST
e SST
1158 Organ Blood Sample Procurement {pre-mortem)
1.1.5.81. Specimen collection kits are provided to all on-site coordinators via the
DNWest satellite offices (refer to infectious disease sample collection
kit).

1.1.5.8.2. Verify that blood specimen tubes are not expired.

1.1.583. Collect 2 red {no additive) and 2 purple (EDTA) top tubes to ensure
adequate blood and plasma volumes for testing, confirmatory tests,
and archival.

1.1.5.8.4. One additional purple top (EDTA) tube, sent with a second requisition
form, is required if ABO sub-typing will be performed and must be
drawn at a separate time from the first purple top.

1.1.5.8.5. In situations where sample volume is limited, tubes are filled and
submitted in the following priority:
¢ Redtop
e EDTA
o Redtop
¢ EDTA

¢ EDTA -drawn at separate time from initial purple top if blood group
A (AB is optional}.

1.1.5.8.6. Blood drawn using hospital-supplied blood tubes (e.g. admit blood} is
acceptable, provided sample requirements are met. in situations when
the potential donor is within the jurisdiction of the Coronetr/ME, and only
a small aliguot of pre-fransfusion serum is available, the on-site
coordinator shall address sharing of the sample with the Coroner/ ME
office and document this situation in the DNWest narrative note.

11.59 General Labeling Requirements for Blood Specimen Tubes

1.1.59.1. Blood tubes should be labeled utilizing the donor hospital labels,
DNWest generated label template (see Attachment 5.3 TEMPLATE FOR
BLOOD AND SPECIMEN LABELS or TransNet generated labels. The labels
must include:

e Donor’s full first and last name or initials {trauma designation is
acceptable);

o Date of birth (mm/dd/yy),
¢ Date and time the sample was drawn;
o UNOS number or DNWest assigned identification number;

e Place the VRL accession barcode label on each blood tube that
corresponds with the barcode label on the testing requisition form.
1.1.5.9.2. If necessary, add this information to the labels by hand printing.

1.1.593. Organ Note: For pediatric donors requiring testing of the mother, the
mother’'s specimen and the requisition form needs to be labeled with
the mother's name and in parentheses “mother of * after
her name. The label of the mother’s specimen must also include the
donor’s UNOS D or DNWest assigned identification number.

11.594. Tissue Note: Samples that are spun and placed into aliquot tubes by
RCs need to be labeled with the following information utilizing the
DNWest generated label template (see Attachment 5.4 TEMPLATE FOR
ALlouoT BLooD TUBE LABELS.)

e [DNWest assigned identification nhumber;
e Date and time sample was drawn;

e  Specimen type “plasma” or “serum”;

e Tube color;

¢ VRL accession barcode label.
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Complete the ORGAN OR TISSUE DONOR INFECTIOUS DISEASE AND ABO TESTING
REQUISITION FORM

1.1.510.1. Complete the ORGAN OR TISSUE DONOR INFECTIOUS DISEASE AND ABO
TESTING REQUISITION FORM. Select testing as indicated on the form and
refer to the ORGAN OR TISSUE DONOR INFECTIOUS DISEASE TESTING AND
NOTIFICATION OF RESULTS POLICY.

1.1.5.10.2. Completed requisitions will be retained in the donor record and
attached to the ELECTRONIC DONOR RECORD where appropriate.

1.1.510.3. Enclose a copy of the completed form(s) in the collection kit.

Package and Ship Samples

1.1.5.11.1. Follow the instructions provided in the collection kit to pack the

samples. Refer to aftachment 5.5 VRL WET ICE SHIPPER PACKING
INSTRUCTIONS.

1.1.5.11.2. All samples for infectious disease testing will be hand delivered,
couriered, or shipped to the testing facility.

1.1.5.11.3. For organ donors; the Allocation Donation Coordinator {DC) will notify
the on-call laboratory personnel of the estimated time of arrival of the
sample and document date and time sample(s) were sent in the
ELECTRONIC DONOR RECORD.

Laboratory Processing

1.1.5.121. Organ ID testing holds:

* The testing lab will be notified by the DC if the sample is to be held
for later processing.

e Each sample’s hold status (yes or no) and the first and last name
of the laboratory staff notified to run will be documented in the
ELECTRONIC DONOR RECORD by the DC.

1.2 PLASMADRLUTION — HEMODILUTION
1.2.1 INTRODUCTION AND OVERVIEW

1.2.14.1

1.214.2
12143

This section describes the process for determining if blood samples for infectious
disease testing are diluted by infusions or fransfusions to a degree that could affect
testing results.

This process applies to all organ and tissue donors.

The tissue banks and all establishments for which tissues or corneas are recovered
will make the final determination of specimen suitability based on their established
policies.

1.2.2 RESPONSIBILIMIES

1.2.2.1
1222
1.2.23
1224

Donation Coordinators

Recovery Coordinator Team Leaders
Organ Donation Services Staff
Donor Record Coordinators

1.2.3 ATTACHMENTS

1.2.3.1

4,12 LIsT OF COMMON BLOOD PRODUCTS, COLLOIDS, AND CRYSTALLOIDS

124 DOCUMENTATION/ FORMS

1.2.4.1 SE-F-016 HEMODILUTION ASSESSMENT

1242 Organ Plasmadilution: {iTx > Organ tab > Hemodilution > Preliminary Hemodilution
Worksheet]

1243 Tissue Preliminary Plasmadilution: [iTx > Tracking tab > Preliminary Hemadilution
> Preliminary Hemodilution Worksheet]

1244 Tissue Secondary Plasmadilution: [iTx > Tissue tab > Hemodilution >
Transfusion/infusion — Hemodilution Worksheet]

1.2.4.5 Blood Product/Colloid Administration: [iTx > Tissue tab > Blood Product > Blood
Product /Colloid Administration Summary]

1246 Increased Risk Donor Disclosure Form: [i[Tx>Placement tab > High Risk Donor
Form > Increased risk donor disclosure form]
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1.2.51 General Considerations

1.25.11.  All samples used for required screening tests must be assessed for
hemodilution according to this procedure.

1.251.2. Autologous Infusions

e If applicable, banked autologous blood must be included in the
plasmadilution assessment.

o The time beftween when blood was banked and when donation
occurred may affect how the infused biood is factored into
calculations.

o If autologous blood was infused and calculations indicate
plasmadilution to a degree that will affect viral marker test
results, identify whether another draw time is possible or other
samples are available.

1.2.5.1.3. Non-banked autologous (autotransfusion) blood does not need to be
included in plasmadilution calculations. Note that if blood cells are
refurned to a donor after treatment with a “cell saver,” the amount of
crystalloid and colloid infused with the saved cells must be included in
the plasmadilution assessment.

1252 Organ Donor Plasmadilution

1.2.5.21. Organ deonor plasmadilution is assessed within the DNWest Electronic
Donor Record System (iTransplant). If said system is not functioning,
assess plasmadilution using the Tissue Donor Plasmadilution process
described in the Plasmadilution — Hemodilution section 1.2 of this
document.

1.25.2.2. Whenever possible, pre-transfusion blood is to be used for infectious
disease testing. If not available and the first sample is a not qualified
specimen, a repeat test may be ordered (see Organ Donor
Plasmadilution Timing and Sample Selection below). If more than one
sample is used for infectious disease testing, each sample shall be
qualified according to the established algorithm. Complete duplicate
assessment(s) in iTransplant or use additional HEMODILUTION
AssessMENT form({s), as applicable.

1253 Organ Donor Plasmadilution Timing and Sample Selection

Plasmadilution for organ donors should be performed prior to blood draw using an
estimated sample draw date and time.

1.2531. If the sample will qualify, proceed with blood draw and sample
submission for testing.
1.2.5.3.2. If the sample will not qualify, initiate a huddie with involved staff {onsite

coordinators, RTC, COM, DC) to consider the optimal testing strategy
based on risk, family and hospital time constraints, donor stability, etc.
Possible testing strategies include but are not limited to:

e  Consider delaying draw until a time when specimen will qualify. It is
advised to draw blood safely beyond the administration of significant
volumes of blood and colloids to account for potential hospital record
keeping errors.

e  Draw and submit sample for testing at this point and consider redraw
and testing of a qualified sample prior to allocation.

Note: refer to Obtaining and Submitting Infectious Disease Samples
in section 1.1 for further clarification.

1254 Organ Donor Plasmadilution Process
1.254.1. If donor is older than 12 years of age and there is no indication that
extravascular blood loss has occurred, the sample is not considered
hemodiluted.

o Examples of extravascular blood loss include internal bleeding,
events such as an aortic aneurysm, trauma, or laceration with blood
loss, surgical procedures, etc.

e Closed head injury or intracranial hemorrhage, in the absence of
surgical intervention, is not considered extravascular blood loss.
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1.2.54.2. Ensure all infusions and transfusions administered to the patient are
recorded in iTransplant.

e  All transfusions must be entered accurately with the actual amount of
biood or blood product fransfused, when available, and not estimated
pack volume. This means that if a unit of blood is hung a few minutes
outside of the required plasmadilution assessment time window,
much of the blood would likely need to be factored into the
assessment.

e |t is often necessary to review several sources of infusion and
transfusion information to obtain a complete and accurate account.
For example, in the event of a trauma case with extensive infusions,
it may be necessary to review paramedic / Life Flight records, hand
written ED “encounter level” documents, the electronic medical
record, and blood bank records to account for all blood and blood
products. Many hospitals deo not attach hand written records to a
patient’'s electronic medical record until a patient is discharged
(pronounced).

e |f assessing plasmadilution before blcod draw o determine when a
sample will qualify, be sure to include any infusions or transfusions
that are ordered while the hemodilution review is taking place and will
be administered before blood draw.

e [Transplant pulls transfusions from other areas of the application intoc
the hemodilution feature fo perform calculations.

o Navigate to the Organ Plasmadilution page within iTransplant.
Ensure the patient’s age, weight, and gender are entered.
Enter the date and time the sample for testing was/will be drawn.
Indicate if the sample is pre or post transfusion.

Verify that the list of blood and colloids transfused in the 48 hours
prior to sample draw is accurate.

o Manually determine the amount of crystalloids infused in the one
(1) hour prior to sample draw and enter it in the Tofal Volume of
Crystalloids Infused in Last Hour section of iTransplant.

o 0 O O

e  Generally, medications do not need to be included as separate
volume enfries because their volume is insignificant and will not affect
sample qualification.

e If donor's Total Plasma Volume/TPV (compared to colloid and
crystalloid total volumes) and Total Blood Volume/TBY (compared to
blood products, colloid, and crystalloid total volumes) are both within
500 mLs of being non-qualified, include medications of significant
volume (i.e. >25 mls) that are administered infravenously in the one
(1) hour prior to sample draw [e.g. pre-filled syringes (amp) of D50
(glucose) or NaHCOs3 (bicarbonate)].

o Crystalloids administered with medication (carriers) should also
be included.

1.2543. iTransplant will perform plasmadilution calculations and indicate
sample qualification status.

1.2544. Save the record in {Transplant by selecting the “Save” button at the
bottom.

1.254.5. Another plasmadilution may be calculated on another sample by
selecting the arrow button at the top of the worksheet to go to a new
blank “page.”

1.25.4.6. For Qualified Samples:

¢ No additional action is needed. Infectious disease testing is
considered accurate.

1.254.7. For Non-Quaiified Samples:
e Verify accuracy of infusions and transfusions.
e Attemptto locate or draw another sample for testing that is qualified.

e [fno qualified sample can be located for HBV, HCV, and HIV testing,
the donor must be considered PHS Increased Risk. The Increased
Risk Donor Disclosure Form must be completed in iTransplant.
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1.25.51. Tissue donor hemodilution assessment is performed to qualify samples
for testing. They are not intended to account for every infused or
transfused product {i.e. medications). Final determination of tissue
donor sample qualification is not performed by DNWest. Final
determination is performed by comea and tissue processing
establishments that make eligibility determinations prior to distribution.

1.255.2. Tissue Preliminary Plasmadilution: Tissue donor preliminary
hemodilution assessment shall be performed and documented within
iTransplant to qualify blood samples for infectious disease testing.
These amounts are based on information available at the time of tissue
donor screening. You must assess preliminary plasmadilution using the
HemMoniLuTION AssEssMENT paper form if iTransplant is not available or
when screening a maternal blood sample (iTx autopopulates weight of
the potential donor into the calculation, not the weight of the mother).

1.255 Tissue Donor Plasmadilution — Hemodilution

e  On shared organ donor cases, the Organ Plasmadilution page in
iTransplant may be used as the Preliminary Hemodilution.

e The tissue recovery team may verify sample qualification at the
time of recovery.

¢ This form does not need to be revised as additional information is
obtained after preliminary hemodilution assessment (e.g. when
hospital medical records are obtained by the Donor Information
Team). Preliminary hemodilution is based on screening information
and a Tissue Secondary Plasmadilution form will account for
additional information.

1.2553. Confirm the patient’s age and weight are documented

e In iTransplant, navigate to the Referral Worksheet page
[TRACKING tab > REFERRAL WORKSHEET] and confim
gender.

o  On HEMODILUTION ASSESSMENT form, page 1 (only to be used when
iTransplant is not accessible or when screening a maternal blood
sample).

1.25.54. Determine the Hemodilution Assessment Time Period

e In iTransplant, navigate to the Tissue Prefiminary Plasmadilution
page.

o On HEMODILUTION ASSESSMENT form, page 1 {only to be used when
iTransplant is not accessible).

e Record the date and time of blood sample collection. if sample is
to be collected post mortem, document time of cardiac death or
select asystole (post mortem sample) if using iTransplant.

o If sample to be tested was drawn before the donor’s cardiac death,
plasmadilution assessment will be based on the 48 hour time
period preceding the date and time of blood draw. Tested sample
must not be drawn greater than 7 days prior to tissue donation.

e [f sample to be tested was drawn after the donor’s cardiac death,
plasmadilution assessment will be based on the 48 hour time
period preceding the date and time of cardiac death. Tested
sample must not be drawn greater than 7 days after the tissue
donation.

1.2555. In section A record the volume of blood products that contain bleod
cells transfused in the 48 hour period prior to blood draw. If the sample
is post-cardiac death, record the volume transfused in the 48 hour
period prior to cardiac death.

1.25.5.6. In section B: record the volume of colloids or plasma transfused in the
48 hour period prior to blood draw. If the sample is post-cardiac death,
record the volume transfused in the 48 hour period prior to cardiac
death.

1.25.5.7. In section C: record the volume of crystallcids infused in the one (1)
hour period prior to blood draw. If the sample is post-cardiac death,
record the volume in the one (1) hour period prior to cardiac death.
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e On Hemodilution Assessment form: 1) is the TPV assessment and
2)is the TBV assessment.

1.2.5.5.8. In section D - Determination of Eligibility:

e If answers to both 1) and 2) are “Yes”, sample qualifies and is
acceptable for infecticus disease testing.

e [fthe sample is determined to qualify for testing, then tissue recovery
may proceed.

e [f answer fo either 1) and/or 2) is “No”, sample may not qualify and
may not be acceptable for infectious disease testing.

s |f the donor’s age is greater than 12 years and no extravascular
blood loss is known or suspected, the sample still qualifies. Consider
contacting fissue processors o determine if they will accept
infectious disease results from this sample.

e [f extravascular blood loss is known or suspected, or the donor is 12
years or younger, a different qualified sample may be located.

12586 Tissue Secondary Plasmadilution

1.2.5.6.1. A secondary calculation may be performed (based on cornea and
tissue processor preference) and documented using the HEMODILUTION
AssessmeNT form to qualify each blood sample used for infectious
disease tlesting. This will be initiated during the donor record
coordinator review process for donor record completion and
information sharing. The following guidelines will be used to complete
the secondary assessment.

e All calculations will start in the algorithm on page 1 of the paper
HEMODILUTION ASSESSMENT form. Page 2 of the Hemodilution
Assessment Form (Transfusion/infusion - Hemodilution Worksheet)
may either be completed electronically or on page 2 of the
Hemodilution Assessment form.

1.2.5.6.2. Follow decision tree/algorithm on page 1 of the Hemodilution
Assessment form. Note that the following circumstances will require
further calculation.

e Adult Donors: Plasmadilution sufficient to affect the results of
infectious disease testing where blood loss is known or suspected
in a donor over 12 years of age should be considered in the following
situation:

o The donor received more than 2000 mLs of any combination of
bloed products or colloids (within 48 hours of draw/cardiac
death) and/or crystalloids (within 1 hour from draw/cardiac
death).

¢ Blood Loss: examples of extravascular blood loss include internal
bleeding events such as an aortic aneurysm, trauma, or laceration
with blood loss, surgical procedures, etc.

e Closed head injury or intracranial hemorrhage, in the absence of
surgical intervention, is not considered extravascular blood loss.

1.256.3. Pediatric Donors: Plasmadilution sufficient to affect the results of
infectious disease testing regardless of the presence or absence of
blood loss, in a donor 12 years of age or younger in the following
situation:

¢  The donor received more than 2000 mLs of any combination of
blood products or colloids (within 48 hours of draw/cardiac death)
and/or crystalloids (within 1 hour from draw/cardiac death).

1.2.5.6.4. Transfusion / Infusion — Hemodilution Worksheet: if the decision
tree/algorithm on the Hemodilution Assessment form indicates that
further calculation is required, follow the steps below:

e Record the volume of blood products that contain blood cells
transfused in the 48 hour period prior to blood draw. If the sample
is post-cardiac death, record the volume transfused in the 48 hour
period prior to cardiac death.
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Note: in iTransplant, this information is trans?‘erre!? Tlroréhe Blood
Product / Colloid Administration page. This page needs to be
completed in order for section A to populate.

o Record type of blood product. See attachment4.12 LisT oF
CommoN BLoob PrRopucTs, COLLOIDS, AND CRYSTALLODS for
examples.

o Record date and time of transfusion.
o Record volume transfused.
o Total and record the volume of blood products transfused.

1.2.5.6.5. Record the volume of colloids or plasma transfused in the 48 hour
period prior to blood draw. If the sample is post-cardiac death, record
the volume transfused in the 48 hour period prior to cardiac death.

In iTransplant, this information is transferred from the Bfood Product /
Colloid Administration page. This page needs to be completed in order
for section B to populate.

¢ Record type of colloid. See attachment4.12 LisT oF CoOMMON
BLooD PRODUCTS, COLLOIDS, AND CRYSTALLOIDS for examples.

¢ Record date and time of transfusion.
¢ Record volume transfused.
e Total and record the volume of colloids transfused.

1.2.5.6.6. Record the volume of crystalloids infused in the one (1) hour period
prior to blood draw. If the sample is post-cardiac death, record the
volume infused in the one (1) hour period prior to cardiac death.

e Record type of crystallocid.

e  Generally, medications do not need to be included as separate
volume entries because their volume is insignificant and will not
affect sample qualification.

e Record volume infused.
e  Total and record the volume of crystalloids infused.

1.2.5.6.7. For referrals where LTKA is being used as time of death instead of
asystole or cross-clamp: If a donor is found down and was administered
crystalloids (by emergency responders) more than one (1) hour after
the LTKA.

e In iTransplant: Check the "PTA” (prior to arrival) box. Crystalloids
entered in a line on which the PTA box is checked do not need to
be administered within one (1) hour from the recorded time of death
to be included in the hemodilution calculation.

e  On Page 2 of the HemobniLuTioN AssessMENT form: the crystalloids
can be manually added to the form and included in the
hemodilution calculation, even if the crystalioids were not
administered within one (1) hour from the recorded time of death.

1.25.68. Record the donor weight. Units must be in kilograms to complete
calculations (kg = lbs+2.20462). If there are discrepancies in donor
weight, use the most recent actual weight. If an actual weight is not
available, use the most conservative (lightest) estimated weight.

Note: the kg to Ibs conversion in iTransplant may calculate different
results than the conversion listed above due to additional decimals
within the calculation.

1.25.69. Calculate donor’s total plasma volume (TPV) by dividing the donor’s
weight in kg by 0.025 (kg/0.025).

1.25.6.10. Calculate donor's total blood volume (TBV) by dividing the donor’s
weight in kg by 0.015 (kg/0.015).

1.2.5.6.11. Analyze Plasmadilution information

e Determine if total colloid volume transfused plus total crystallioid
volume infused is greater than, or equal to, donor’s total plasma
volume.

o If “No”, sample may qualify, see TBV calculation as well to
determine if the sample is acceptable for infectious disease
testing.

o If*Yes”, sample does not qualify and may not be acceptable for
infectious disease testing.
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s Determine if total blood products transfused plus total colloid volume
transfused plus total crystalloid volume infused is greater than, or
equal to, donor’s total blood volume.

o If*No’, sample qualifies and is acceptable for infectious disease
testing {provided answer to question above is “No” as well).

o f“Yes”, sample may not qualify and may not be acceptable for
infectious disease testing.

e If donor's TPV (compared to colloid and crystalloid total volumes)
and TBV (compared to blood product, colloid, and crystalloid total
volumes) are both within 500 mbLs of being non-qualified, include
medications of significant volume (ie. >25 mls) that are
administered intravenously in the one (1) hour prior to sample draw
or cardiac death {e.g. pre-filled syringes {amp) of D50 (glucose) or

NaHCOs (bicarbonate)].
o Crystalloids administered with medication (carriers) should also
be included.

1.2.5.6.12. If sample may not qualify, notify establishments that received tissue or
are known to have recovered tissue from the donor. Notification should
also be made to management, as applicable. Identification of an
alternate sample should be attempted.

1.2.5.6.13. Sign and date to indicate completion of Hemodilution Assessment.
1257 Tissue processing establishments may determine that additional circumstances
indicate hemodilution.
1.3 DONOR INFECTIOUS DISEASE TEBTING AND NOTIFICATION OF RESULTS
1.3.1 INTRODUCTION AND OVERVIEW

1.3.11 This section describes the requirements for donor infectious disease testing,
interpretation of test results, and communication of results.
1312 This section applies to all organ and tissue donors.
132 RESPONSIBILITIES
1.3.2.1 This section applies to all DNWest staff responsible for organ and tissue services.

1.3.3  ATTACHMENTS
s 4.3 INFECTIOUS DHSEASE CHECKLIST
» 4.4 DNW GuinelneEs BeEnDiNG INFECTIONS DIZEASE TESTIVG PRIOR TU AUTHORIZATION
s 4.5 InFecTious Disease TeatTiG TABLE
e 4.6 HIV TESTING INTERPRETATION GUIDELINES
o 4.7 HeEPATITIS B TESTING INTERPRETATION GUIDELINES
e 4.8 Herpanimis © TESTING INTERPRETATION GUIDELINES
e 410 WoRrs IRSTRUCTIONS — Use oF Tee Resorive irecrious Disgass Hormoation Ligt —PorTaL
o 411 REFLEX TESTING TABLES

1.3.4 DOCUMENTATION f FORMS
1.3.4.1 ReacTive INFECTIOUS DISEASE NOTIFICATION LiST — PORTAL
1.3.4.2 DonNor NETwORK WEST ELECTRONIC DONOR RECORD (ELECTRONIC DONOR RECORD)
1.3.4.3 DI-F-012 NOTIFICATION OF SIGNIFICANT FINDING
1.3.44 SE-F-017 Orcan DONOR INFECTIOUS Disease AND ABO TesTING REQUISITION FORM
1.3.4.5 SE-F-018 Tissue DONOR INFECTIOUS DISEASE AND ABO TESTING REQUISITION FORM

1.3.4.6 SE-F-019 OrcAN DONOR CULTURE TESTING REQUISITION FORM

1.3.8 PROCESS
1.3.51 General Considerations

1.3.5.11.  All DNWest organ and tissue donors shall be tested for infectious
disease and notifications of reactive results will be made as required by
applicable regulations, laws, and standards.

1.3.5.1.2. Tissue: DNWest does not determine donor eligibility. All test results are
forwarded to establishments that recovered tissues from the same donor
or that received tissues recovered by DNWest. DNWest interprets
results relative to donor ineligibility as described in this procedure in an
effort to promptly notify applicable establishments, State officials, and
denor families and discard tissues in possession, known to be unsuitable
for transplant.
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1352 Archived Samples bit
1.3.5.21. Sera or plasma from every recovered donor, if available, shall be
archived for a period of at least 10 years after the recovery, collection,
or acquisition date. Refer to the EF-P-017 SERUM ARCHIVE PoLicy for
further details.
1353 Organ Testing
1.3.5.3.1. Routine Testing
e Testing indicated in attachment 4.5 INFECTIOUS DISEASE TESTING
TasLE should be performed on all donors. Equivalent tests may be
substituted for those listed when warranted.
e If sample volume is insufficient to perform all testing, prioritize as
indicated in the table.
e If testing is not possible on a hemodilutionally gualified sample, it
must be run on a non-qualified sample.
1.3.5.3.2. Required Testing
e HIV antibody (anti- HIV) or HIV antigen/antibody (Ag/Ab)
e Hepatitis B surface antigen (HBsAg)
e  Hepatitis B core antibody (HBcAb)
® Hepatitis C antibody (anti-HCV)
e Hepatlilis C ribonucleic acid (RNA) or nucleic acid test (NAT)
¢  Syphilis (VDRL or RPR)
e  Cytomegalovirus (CMV) antibody (anti-CMV)
o  Toxoplasma Immunoglobulin G (IgG) antibody
e  Epstein-Barr Virus (EBV) antibody {anti-EBV)
e  West Nile Virus (WNV) antibody; {not required by UNOS)
e  West Nile Virus (WNV) nucleic acid test (NAT); (not required by
UNOS})
e Coccidioides antibody (not required by UNOS)
e |f a donor is identified as being at increased risk for HIV, HBV, and
HCV transmission according to PHS guidelines, testing must include
NAT HIV or HIV Ab/Ag unless the following is frue:
o The donor has already been tested for HIV using HIV Ag/Ab
combination test.
o The donor's only increased risk factor is having received
hemodialysis within the past 12 months.
1.3.5.3.3. Tests From Hemodiluted Samples
e If HIV, HCV, and/or HBV tests are run from a blood sampile that is
hemodiluted, the donor must be considered increased risk by PHS
Guidelines and transplant centers must be notified.
1.3.5.34. Additional Tests
« Additional testing will automatically be performed when pre-
determined reactive results scenarios occur as indicated in
attachment 4.11 REFLEX TESTING TABLES.
e Testing in addition to reflex testing may be performed as warranted.
o The need for additional testing for Strongyloides, and Chagas
are based on responses to the UDRAI and/or presenting
symptoms or diagnostic findings. The COM is consulted in
these cases and documented in the ELECTRONIC DONOR RECORD.
o Testing for respiratory syncytial virus (RSV) and Influenza A
and B will be conducted at DNWest's contracted testing facility
or the donor hospital based on responses to the UDRAI and/or
presenting symptoms and documented in the ELECTRONIC
DONOR RECORD.
®  Additional testing is performed to:
o Estimate the accuracy of required test results (e.g. false or true
reactive);
o Help determine if a reactive result indicates a transmissible
disease (e.g. past exposure or active infection);
o Provide additional information for a donor's personal
representative, should notification be warranted.
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1.3.5.4.1. Routine Testing

¢ For postmortem samples, testing shall be done using donor
screening tests specifically labeled for cadaveric specimens instead
of a more generally labeled donor screening fest, when applicable
and when available.

1.3.54.2. Required Testing

e Antibodies to the human immunodeficiency virus, type 1 and type 2
(anti HIV-1 and anti-HIV-2)

e  Nucleic acid test (NAT) for HIV
e Hepatitis B surface antigen (HBsAg)

e Total antibodies to hepatitis B core antigen (anti HBc—total, meaning
lgG and IgM)

o  Nucleic acid test (NAT]} for hepatitis B virus (HBV)
e  Antibodies to the hepatitis C virus (anti-HCV)
e Nucleic acid test (NAT) for HCV

e  Syphilis (a non-treponemal or treponemal-specific assay may be
performed).

1.3.5.4.3. Additional Tests

e  Human T-lymphotropic virus type | and type Il (anti-HTLV-{ and anti-
HTLV-lI) is only required for donors if leukocyte rich tissues will be
transplanted. Processing establishments may request this testing
depending on tissue type, processing method, and testing
requirements where tissue will be transplanted (e g. international).

e  Additional tests may be run on a case-by-case basis {(e.g. upon
processing establishment request).

1.3.5.5 Results
All results will be retained as a permanent part of the donor’s record.
1.3.5.5.1. Organ Results

s Interpretation of reactive, positive, and indeterminate results are
indicated in attachment 4.5 INFECTIOUS DISEASE TESTING TABLE.

o Al positive / reactive resuits, regardless of confirmatory / reflex
testing and possible interprefations, MUST be communicated
verbally to each accepling transplant center at the time of organ
offer and included in donor highlights.

® Note that these tables show common resulits scenarios. Not all tests
listed will be available for every donor, and additional tests and results
scenarios are possible. The Chief Medical Officer (CMO) and / or
Infectious Disease Consult may be contacted at any time {o answer
questions or to provide advice about serologic test results.

e  Results must be interpreted using source documentation (i.e. fax or
scan of the laboratory's report). Verbal results or transcriptions of
results from test reports are not acceptable.

o Delays in reporting, which may resulf from reactive test results
followed by subsequent testing, should be reported immediately
to the DC with an estimated time to expect results.

o Delays in testing that might impact organ recovery should be
reported immediately to the DNWest COM, RTC and/or AOC.

1.3.5.5.2. Tissue Results

e A donor shall be determined ineligible, and tissue from that donor
shall be determined not suitable for transplant, if the donor’s sample
tests repeatedly reactive for anti-HIV-1, anti-HIV-2, HBsAg, anti-HBc¢
total, anti-HCV; anti-HTLV-l, or anti-HTLV-ll. When a birth mother’s
specimen is used for testing, these same rules apply.

e  Adonor shall be determined ineligible and tissue from that donor shall
be determined not suitable for transplantation if the donor’s sample
tests positive, repeat reactive, or repeatedly reactive on a screening
test using a NAT assay listed in this section. When a birth mother’s
specimen is used for testing, these same rules apply.

e Tissue from a donor reactive for syphilis using an FDA-licensed,
cleared, or approved non-freponemal screening assay may be used
for transplantation if the sample is found to be negative using an FDA-
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licensed, cleared, or approved treponemal-specific confirmatory
assay. A specific example is when a syphilis agglutination test is
initially reactive, an FTA may be performed on the same sample and
if negative, the donor may be eligible.

e |f a laboratory performs initial testing in triplicate for an organ donor,
results of all three tests must be obtained and the donor determined
ineligible, and tissue from that donor determined not suitable for
transplantation, if any one of the three tests is reaclive.

o [fresults of additional infectious disease testing are received for tests
that are not required or described in this document, such tests must
be considered when determining the donor’s sligibility. Forward
results to other establishments involved in recovery or processing of
tissues from the affected donor.

1.3.553. Documenting and Reporting of Results

e Al infectious disease testing information is considered confidential
and not suitable for public disclosure of any type. Any disclosure of
the results other than for the purpose of evaluating donor suitability,
allocating organs, alerting hospital staff, reporting to government
agencies as required by law, or notification of the personal
representative or designee is a violation of DNWaest's confidentiality
policy. Requests for release of infectious disease results (other than
those indicated above) shall be brought to Quality Systems
management.

e  Upon receipt of confirmed reactive infectious disease testing results,
enter relevant information into the REACTIVE INFECTIOUS DISEASE
NOTIFICATION LiIST -PORTAL as described in attachment 4.10 WORK
INSTRUCTIONS — LJSE OF THE REACTIVE INFECTIOUS DISEASE NOTIFICATION
LisT — PORTAL.

e  Upon receipt of testing results for organ donors, the DC shall attach
the resuits into the DNWEST ELECTRONIC DONOR RECCORD and the UNET
donor record and make the following notifications:

o Clinical Procurement Coordinator (CPC) to be notified
immediately. The COM must be notified of positive infectious
disease results as indicated in aftachment 4.5 INFECTIOUS
DISEASE TESTING TABLE.

e  Prior to the completion of a DC’s shift, and within 24 hours of receipt
of initial reactive infectious disease resuits, the DNWest Aftercare
Team and Quality Systems Department shall be notified of all positive
infectious disease results indicated in attachment 4.5 INFECTIOUS
Disease TesTING TaBLE. This will ensure appropriate follow up and
County notification.

Reporting to Other Organ and Tissue Banking Establishments

1.3.5.6.1.  All testing results are routinely shared with establishments that recover
organs or tissues from a DNWest donor or process tissues recovered by
DNWest.

1.3.56.2. For reactive results (e.g. repeat reactive, repeatedly reactive, positive),
all organizations involved in organ or tissue recovery, or processors that
have received tissues recovered by DNWest, shall be notified of the
repeat reactive results within one working day of receipt of the test
resuits.

Reporting to the State of California

1.3.5.71. Counties of the State of California shall be notified of confirmed reactive
results as described in Title 17, California Code of Regulations, Sections
2502 and 2641.5-2643.20.

Family Notification

1.3.5.8.1. In cases where testing occurs prior to authorization, DNWest does not
authorize or disclose donation, and the attending physician has agreed
{o disclose resuits to the family; reactive results will be reported to the
patient’s attending physician to be added to the hospital record.

1.3.568.2. If notification by Aftercare or DNWest clinical personnel is warranted, as
indicated in attachment 4.9 GUIDELINES FOR VERBALLY NOTIFYING
PErRsonAL REPRESENTATIVE OF REACTIVE INFECTIOUS DISEASE RESULTS,
DNwest will notify the donor’s personal representative. Notification will
be made whether or not reactive infectious disease test finding(s)
determine(s) medical unsuitability of the donor {an Authorization Not
Recovered - ANR].
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1.4 LOGISTICS
1.4.1 INTRODUCTION AND OVERVIEW
1411 The purpose of this section is to establish a consistent method for the logistics of
specimen processing, packaging, and delivery to the VRL-Eurofins satellite location
at DNWest’s Norris Canyon facility in San Ramon.

142 ORGAM PROCESS

14.2.1 Kits
1.4.2.1.1. Kits for infectious disease testing are assembled by Facilities and logged
in to the BTM inventory system. Kit types include ambient and wet ice
shippers.

¢ Ambient shippers are to be utilized in cases where the specimen
can reach the testing lab within 6 hours of blood draw (e.g. Bay and
Modesto regions).

o Wetice shippers are to be utilized in cases where the specimen will
reach the testing lab more than 6 hours after the blood draw (e.g.
Northern, Fresno, and Reno regions).
1.4.21.2. The onsite coordinator assigns individual ID testing kits to a specific
donor case via the BTM system.

14.2.2 Notification and Delivery of ID Testing Samples

1.4.2.21.  All specimens for iD testing are collected, labeled, and packaged by the
onsite coordinator. The onsite coordinator notifies the DC in the
Operations Center that a courier is required for specimen pickup.

1.4.2.2.2. The DC arranges for courier pick-up from the originating hospital and
delivery to the testing lab via Airspace Technologies’ online system.
{Note: Airspace Technologies will be the primary courier. Alternate
couriers may be utilized if Airspace is not available.)

e Job set up includes pickup and destination locations. Airspace is
responsible for all logistics of transportation between pickup and
final destination {including flights and additional drivers as needed).

¢ Communication between DNWest and Airspace occurs via push
notifications from the online system and direct phone calls, when
needed in cases where special handling instructions need to be
conveyed.

¢  Tracking of the specimen occurs on the Airspace website. All drivers
are geo-located, and the information is fed directly to the online
system specific to the job.

e Notification that a specimen is en route is made by the DC via email
to the testing lab to suppertSR@vrl-eurciins com.

o The testing lab ideally requires a 2-hour notification in order to
allow reagents to come to room temperature prior to testing.

¢  The following documentation relating to ID testing shall be recorded
in the ELECTRONIC DONOR RECORD by the DC:

o Dateftime samples sent

o Jobnumber

o  Estimated date/time of sample arrival

o Actual date/time of sample arrival

o Lab tech notification method {(email} and date/time

e Upon arrival to the testing facility, the courier will enter through the
designated courier area and notify the lab via phone call that the
specimen has arrived.

o During business hours, Facilities staff may be required to sign
for samples.

o Qutside of business hours, VRL will receive a courier call for
sample pickup in the courier room.

1423 Notification of ID Testing Results

1.4.231. Notification of pending and final results are communicated to the DC via
email by VRL-Eurofins.

1.4.23.2. The DC will attach the resulis to the ELecTRONIC DONOR RECORD and
DonorNet.

1.4.23.3. The DC notifies the onsite coordinator that results have been uploaded.
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212 RESPONSIBILITIES Exhibit A.1
Qualified Health Care Professionals (QHCP) - Organ Program staff responsibility to:

2.1.24 Obtain and verify two separate determinations of the donor’s blood type (and subtype,
if applicable) prior to match run.

2122 Use the source documents to enter and verify the donor’s blood type (and subtype, if
applicable) in the DNWEST ELECTRONIC DONOR RECORD and UNET.

2.1.2.3 Verify online the donor blood type (and subtype, if applicable).

Note: this must be done by an individual other than the person initially entering the
data.

2124 Document the double verification of a donor’s blood type (and subtype, if applicable)
and have the documentation available for review by the United Network for Organ
Sharing (UNOS).

2125 Convey the blood group to UNOS and to transplant center personnel.

213 ATTACHMENTS
¢ 4.1 ABO SuBTYPE REQUIREMENTS AND RESULTS ALGORITHM

214 PROCESS

The DNWest on-site coordinator shall be responsible for obtaining two separate ABO
determinations, and subtype if indicated, that meet the following requirements:

21441 OPTN/UNOS Guidelines: Subtyping is required when the following three conditions
are met:

2.1.411. The donor is more than 3 years old;
2.1.41.2. The donor's ABO blood type is A (AB is optional); and

21.41.3. Both subtype determinations can be made on pre-transfusion samples
(transfusion of blood or blood products in the previous 120 days can
affect results; however, plasma or platelets will not affect the
determination of the A subtype).

2142 Two separate samples for ABO and subtyping must be taken on two separate
occasions, defined as: one draw and then ancther draw after 5 minutes or more of
elapsed time.

21.4241. Note: All available typing and subtyping results must be assessed and
found to be equivalent {e.g. hospital results, first laboratory resuit,
second laboratory result).

21422, Note: For all blood type A donors, documentation in the ELECTRONIC
DONOR RECORD will be completed indicating either subtyping was
completed, or the reason why it could not be completed.

2.14.23. Note: Historical blood type results can be used for one of the typings if
source documentation of these results is available.

2143 Documentation of the laboratory initial and confirmatory tests will be maintained in
the ELECTRONIC DONOR RECORD.

21.4.4 Upon receipt of the ABO typing, the DC will register the donor in the DonorNet

system.
2145 The DC will attach the UNET Donor Summary Screenshot to the ELECTRONIC DONOR
RECORD. The on-site coordinator will verify the UNET Donor Summary Screenshot.
21456 Prior to initiating DonorNet match runs, a second DNWest coordinater, who is a

QHCP, will verify the donor's ABC and subtype (if applicable) from two separate
sources, drawn on two separate occasions, and submitted as separate samples
using source documents in DonorNet.

2.14.6.1. Verification will be documented in the ELECTRONIC DONOR RECORD.

2.1.4.6.2. If a discrepancy exists between the source documents, an additional
sample for ABO determination will be obtained and tested at the donor
hospital, or other designated testing site, in an attempt to resolve the
discrepancy.

e  Guidelines for Handling Conflicting Primary Blood Type Results in
section 2.2 will be used in an attempt to resolve the discrepancy.

2147 Upon recovery team arrival and prior to incision, the on-site coordinator, who is a
QHCP, will review the entire donor record and will verify the donor 1D, ABO and
subtype (if applicable), and organs to be recovered (including laterality) using source
documents and acceptable sources, with each lead recovery surgeon/personnel.

2148 The VeErIFiIcaTION oF ABO anD OR TIME OuT CreckLIsT will be signed by the on-site
coordinator and each lead recovery surgeon/personnel.
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2149 A copy of page one of the sighed VERIFICATION OF ABO aND OR TiME QUT CHECKLIST
form with the ABO Verification section completed will be:

2.1.4.9.1. Included in the donor record that accompanies each organ;
2.1.4.9.2. Attached to the ELECTRONIC DONOR RECORD; and
2.1.4.93. Attached in DonorNet.

24 GUIDELINES FOR HANDLING CONFLICTING PRIBARY BLOOD TYPE REBULYS
221 INTRODUCTION AND OVERVIEW

22141 The purpose of this section is to ensure recipient safety by establishing a consistent
metheod for addressing and resolving conflicting primary blood type results which may
occur when the donor has been subjected to blood transfusions that result in sero

canversion.
222 PROCESS
2221 Should two separate primary blood type results conflict, the following steps should be
taken:

22211. Initiate an additional blood type test at the donor hospital in an attempt
to resolve the discrepancy.

e A primary blood type conducted prior to any transfusion should be
used as the standard for matching.

¢  Historical blood type results can be used for one of the typings if
source documentation of these results is available.

2221.2. Obtain an additional typing specimen and send it to an outside lab for
testing.

2.2.213. If no blood transiusions were administered and a discrepancy between
the two primary results still exists, fwo additional separate samples will
be drawn at two separate times and submitted for typing as two separate
specimens {o two separate labs.

2222 if unable to resolve the discrepancy, a huddle tc establish a plan will be held with the
CMO, COM, DC and onsite coordinator. An Administrator may be contacted as
needed.

2223 The plan can include the following guidelines for resolving hemodilution.

2.2.231. When efforts to resolve the discrepancy have been exhausted, the
following match run sequence should take place with the more restrictive
bloed type to be utilized for the match run. A pre-transfusion specimen
should be used as the standard for the match run. Situations in which
this would occur include blood fransfusions administered via massive
transfusion protocol prior to, and/or in between, blood draws.

e A blood type and O blocd type = match run on A blood type.

e B blood type and O blood type = match run on B blood type.

e A blood type and B blood type = match run on AB blood type.
e A blood type and AB blood type = match run on AB blood type.
e B blood type and AB blood type = match run on AB blood type.
¢ O blood type and AB blood type = match run on AB bilood type.

¢«  Should the A subtype be in conflict, then the donor will be considered
to be A1 or A1B as appropriate.

2224 Document and communicate the plan as follows:
22241. Document the plan in the progress notes of the electronic donor record.
22242. Verbally communicate the plan to all receiving transplant centers.
22243. Include a statement in Donor Highlights section of DonorNet. Samples:

e Donor with UNOS ID WXYZ123 has an undetermined ABO after
multiple testing attempts. We have conferred with our Medical
Director and decided to identify the donor as type X. This is the most
restrictive type indicated by the incongruent results. Recipients
matching the blood type as listed should be compatible regardless
of how the results are interpreted.

e  Donor with UNGCS ID WXYZ123 has an undetermined ABO after
multiple testing attempts. We have conferred with our Medical
Director and opted to identify the donor as type AB to minimize risk
of incompatibility given recipients on the match should be AB and
“universal recipients” with immunologic compatibility to any ABO.
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22244, Print multiple copies of the statement for use in the Operating Room.
Attach copies to ABO verification paperwork {e.g. ABO VERIFICATION
AND OR TIME OUT CHECKLIST and VERIFICATION OF LABELING AND
PACKAGING form) and include copies with source ABO documents that
accompany each organ.

2.2.245.  Aftachresults of every ABO test to DonorNet and include results of every
ABO test with each organ.
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43  INFECTIOUS DISEASE CHECKLIST

UNOS/Donor 1D#

[0 Hospital ABO w/hospital name attached to iTransplant and Allocation DC notified
O Hemodilution Status

O All blood products entered since admission

[0 Enter actual weight at time of calculation

O Return to dry weight once calculation completed

O Crystalloid administration one hour prior to draw

O If specimen not qualified plan set with RTC/COM
[0 Blood tubes expiration dates confirmed (includes sub-type tube if applicable)
[0 Each blood tube label contains (includes sub-type specimen if applicable):

O Fuil donor name (John Doe or Trauma designation ¢k) or initials

O Date of birth

0 UNOS number or DNW unique identifier

O Date/time of draw

O Requisition form
Label matches tube label
UNOS number or DNW unique identifier
Quantity of tubes
Date/time of draw matches date/time on label
HgbA1C if 10-55 years (if not performed at hospital)
nPod if research authorization and less than 30 years old
Supplemental testing requirements based on DRAI & addendum {Chagas, strongyloides)
Date/time in Shipper
Shipper Type (Wet Ice, Ambient, Nano)
O Wetice utilized for specimens to be tested > 6 hours after draw or specimens to be
held for future testing
[0 Ambient utilized for specimens to be tested < 6 hours after draw (DO NOT USE on
specimens to hold)

[0 NanoCool until supplies are exhaustedName of coordinator

O Sub-type - required if A (AB optional), over age 3 & no blood product in past 120 days (except
plasma & platelets)

[0 Draw specimen 5 minutes (minimum) apart from serclogy (or separate person draw)

O Label requirements for tube met (name or initials, DOB, UNQS, date/time draw)

O Separate requisition with only ABO Subtype box checked and all other identifiers
present (labels match including date/time of draw, quantity, date/time in shipper, name of
coordinator)

O Attach requisition(s) to electronic donor record

[0 Place requisitions in appropriate bag and place on top of styrafeam insert
O Packaged and courier notified

[0 Assigned to donor via BTM system

gpooooooan
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Exhibit A.1
4,43 WORK INSTRUCTIONS -~ USE OF THE REACTIVE INFECTIOUS DISEASE NOTIFICATION LIST -~ PORTAL

Quality Systems will oversee the Reactive Infectious Disease Notification List -Portal.

New Entry
1. Enter a new notification completing the following elements:

Referral 1.D. Number
Donor Network West Tissue Donor # (if applicable)
g. UNOS ID # {if applicable)
2. Attach the following documents:
+ Infectious Disease Test Results
¢ Applicable Authorization Form
o Donor Medical and Social History Questionnaire(s)

a. Brief Description
b. Originator Name
¢. Entry Date

d. Donor Name

e.

f.

3. Select “Save”

4. An email will alert Quality Systems and Aftercare that there is a new reactive infectious disease
notification.

Quality Review and Notification
1. Upon receipt of the notification, Quality Systems review and determine the following:
a. Complete all remaining elements in the Reactive Infectious Disease Notification list.
b. Request missing information from the originator.
c. Determine if the notification meets the reactive requirements. If the notification does not
meet the requirements, Quality Systems will reject the notice and notify the originator.
d. Reactive infectious disease tests will require the following notifications:
i. Complete a State of California Confidential Morbidity Report and fax it to the
county where the donor resides.
ii. Contact the Chief Medical Officer to determine if family nofification is
recommended.
e. If family notification is recommended, Quality Systems will assign a task to the Donor
Network West Aftercare Team.

Donor Network West Aftercare Team Follow-up
1. Upon receipt of a new task, the Donor Network West Aftercare Team will review attached
documentation and generate a letter to the family.
2. The portal list should be updated by completing the following elements:
a. Family Notified by Phone?
b. Date / Time of Phone Notification
c. Family Notified in Writing?
d. Date/ Time of Written Notification
e. Donor Network West Aftercare Team Comments (if applicable)
3. Select “Save”.
4. An email will alert Quality Systems that the family follow-up is complete.

Review and Close Out
1. Quality Systems will review and close out the notification when all applicable information has been
provided.
2. A copy of the notification will be saved and printed for the donor record.
3. Quality Systems will maintain an archive of all completed notifications.
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53 TEMPLATE FOR BLOGD AND SPECIMEN LABELS

UNOS/DNWest |D#:
Donor Initials:
DOB: xx/xx/xxxx Date/time sample drawn:

Place accession
barcode label here

UNOQS/DNWest {D#:
Donor Initials:
DOB: xx/xx/xxxx Date/time sample drawn:

Place accession
barcode label here

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:
Collection site:
Specimen type: URINE

UNOS/DNWest ID #

Date of collection:

Time of collection:

Staff initials:

Collection site:

Specimen type: VITRIOUS FLUID

UNOS/DNWaest [D#:
Donor initials:
DOB: xx/xx/xxxx Date/time sample drawn:

Place accession
barcode label here

UNOS/DNWest iD#:
Donor initials:
DOB: xx/xx/xxxx Date/time sample drawn:

Place accession
barcode label here

CORONER/ME LABELS

UNOS/DNWest 1D #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWoest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest 1D #
Date of collection:
Time of collection:
Staff initials:
Collection site:
Specimen type: URINE

UNOS/DNWest ID #

Date of collection:

Time of collection:

Staff initials:

Collection site:

Specimen type: VITRIOUS FLUID

UNOS/DNWaest |D#:
Donor Initials:
DOB: xx/xx/xxxx Date/time sample drawn

Place accession
barcode label here

UNOS/DNWest {D#:
Donor Initials:
DOB: xx/xx/xxxx Date/time sample drawn

Place accession
barcode label here

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:

Collection site:
Specimen type: BLOOD

UNOS/DNWest ID #
Date of collection:
Time of collection:
Staff initials:
Collection site:
Specimen type: URINE

UNOS/DNWest ID #

Date of collection:

Time of collection:

Staff initials:

Coliection site:

Specimen type: VITRIOUS FLUID
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E4 TEMPLATE FOR ALIGUODT BLOOD TURBE LABELS

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma Serum Plasma Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma  Serum Plasma  Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma  Serum Plasma  Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma Serum Plasma Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma  Serum Plasma  Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma  Serum Plasma  Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma Serum Plasma Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma  Serum Plasma  Serum

Tube Color: Tube Color: Tube Color:

Donor #: Donor #: Donor #:

Date: Time: Date: Time: Date: Time:
Plasma Serum Plasma Serum Plasma Serum

Tube Color: Tube Color: Tube Color:
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6.0 REFERENCES
#.1 AATE STANDARDS FOR TISSUE BANKING

§ D4.200 Donor Testing

§ D4.211 Plasma Dilution

§ D4.220 infectious Disease Testing

§ D4.230 Required Infectious Disease Tests

§ D4.300 Information Sharing

§ F1.140 Inferpretation of infectious Disease Test Results

8.2 ADPO STANDARDS AND INTERPRETIVE GUIDELIMES

CL 4D Infectious Disease Testing
CL6.6.1 Verification of Donor ABO Type/Subtype if applicable
SS 11 Archiving Serum Tissue Samples

8.3 RS 42 OFR PARTS 413,441, ET AL, MEDICARE AND MEDICAID PROGRAMS,
CONDITIONS FOR COVERAGE FOR ORGAN PROCUREMENT ORGANIZATIONS
(OPOEY FINAL RULE

§ 486.344 Evaluation and Management of Potential Donors and Organ Placement and Recovery
§ 486.344(d)(2)(i) The OPO is responsible for two separate determinations of the donor’s blood type

&4 FOA 21 CFR PART 1271 ELIGIBHITY DETERMINATION FOR DONORS OF HUMAN
CELLE, TIBSUES, AND CELLULAR AND TISSUE BASED PRODUCTS:
§ 1271.80 What are the general requirements for donor testing?
§ 1271.85 What donor testing is required for different type of celis and tissues?

.5 UNGS

Policy 2.3: Evaluating and Screening Potential Deceased Donors

Policy 2.5: Hemodilution Assessment

Policy 2.6: Deceased Donor Bliood Type Determination and Reporting

Policy 2.6.B: Deceased Donor Blood Subtype Determination

Policy 2.9: Regquired Deceased Donor Infectious Disease Testing

Policy 3.3: Candidate Biood Type Determination and Reporting before Waiting List Registration

Policy 5.3.B: Infectious Disease Screening Criteria; Table 5-1 Donor infectious Disease Screening
Options

OPTN Guidelines: Guidance for ABO Subtyping Organ Donors for Blood Groups A and AB

8.6 LUAGA
Section 7150.65(c)

8.7 DONOR RETWORK WEST POLICY / DOCUMENTS

AL-P-001 DonorNet, Match Runs, and Allocation Documentation
AU-F-013 Authorization for Mother's Med Soc History and Testing
AU-P-003 Authorization for Anatomical Gift

DI-F-012 Notification of Significant Finding

EF-P-012 Equipment Operation, Cleaning, and Maintenance

OR-F-025 ABO Verification and OR Time Out Checklist

QS-P-002 Standard Documentation Practices

SE-F-016 Hemodilution Assessment

SE-F-017 Organ Donor Infectious Disease and ABO Testing Requisition
SE-F-018 Tissue Donor Infectious Disease and ABO Testing Requisition
TR-P-006 Collecting, Handling, and Shipping of Specimens
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7.0 DEFINITIONS

ABO Blood Type — The classification of human blood into four groups: A, B, AB, and O.

ABO Subtyping — A serological testing process that is performed to identify ABO phenotypes (e.g. typing for the blood
group). This applies to all donors who are ABO group A only {(AB subtype is optional).

Acceptable Source — Sources used to identify and verify the donor 1D and organ type (with laterality if applicable) including
donor {D band, OPTN organ tracking system (UNet, TransNet), and OPTN-approved electronic methods.

Blood Cell Products — Any part of blood that includes cellular components.
Cardiac {Circulatory) Death — The cessation of blood flow through the cardiovascular system.
Colloid — A solution that contains natural or synthetic molecules that are relatively impermeabile to the vascular membrane.

Confirmed Reactive — Affirmative testing results that establish the accuracy of a repeat reactive test scenario. A repeat
reactive may represent a false resuit, so confirmatory testing uses alternate testing means to confirm or refute those
results. [Note that confirmatory testing cannot overrule repeat reactive results with the exception of an FTA test used to
confirm a syphilis agglutination test.]

Crystalloid ~ A solution that is essentially isotonic with human plasma and contains sodium as the primary osmotically
active particle.

Indeterminate — This is a term commonly used {o describe a test result that is so close to the test cut off that results are
not able to be definitively determined. This may also be refered to as equivocal, gray zone, and / or inconclusive.

Infusion — Introduction of a crystalloid into the vein.

Non-Qualified (Sample} — A blood sample that, after assessment according to this procedure, has been diluted to a
degree that could affect the resuits of infectious disease testing. Also referred to as “not qualified” or “unqualified”.

Personal Representative — A person with legal authority to act on behalf of the decedent or the estate (not restricted to
persons with authority to make health care decisions). Personal representative may be named in a Will. If no Will existed,
the Personal Representative is typically named in the following priority: spouse, child or children, parent, sibling, niece or
nephew. Note that Personal Representatives may be assigned {o others (or in a different order) by the courts for legal
reasons.

Plasma — Liquid portion of blood that remains when blood cells have been removed.

Plasmadifution — Dilution of donor plasma with blood, colloids, or crystalloids. Excessive plasmadilution can decrease the
concentration of viral markers in a sample to a degree that makes them undetectable by infectious disease tests, even
though a virus is present. Plasmadilution is also referred to as hemodilution.

Pre-mortem — samples obtained from donors with intact circulation
Post-mortem — samples obtained from donors where circulation has ceased

Qualified Health Care Professional (QHCP) — A person who is qualified to perform blood type reporting or verification
requirements. Professionals include personnel from the organ program who are trained to perform these procedures.

Qualified (Sampie) — A blood sample that, after assessment according to this procedure, has not been diluted to a degree
that affects the results of infectious disease testing.

Repeat Reactive — Reactive results from duplicate tests that are performed if a sample tests reactive on the initial run.
Generally, a single initial test is run. If it is non-reactive, the test result is reported as non-reactive. If it is reactive, the test
is repeated in duplicate. If both repeat tests are non-reactive, the result is reported as non-reactive. If either or both tests
are reactive, the test is reported as reactive or repeat reactive.

Serum - Liquid portion of blood remaining after blood cells and clotting factors {fibrinogen) have been removed.

Source Document — An original record of results (or a photocopy or digital copy of the original record} decumenting the
donor’s blood type from the laboratory that performed the blood type testing.

The laboratory name must appear on the document on which the ABO is recorded.

Note: The form that has the hospital name already on it will be used, or the hospital name will be manually
stamped onto the ABC page with the addressograph. If those options do not exist, the hospital name will be
handwritten, and the entry will be dated and initialed as per STANDARD DOCUMENTATION PRACTICES.

Testing in Triplicate — A testing technique sometimes used to expedite testing of an organ donor’s blood in which three
tests are run at the same time. Organ procurement agencies interpret 0 or 1 reactive results as a net non-reactive resuit.
Tissue banks must interpret 1 or more reactive results as net repeat reactive.

Transfusion — Introduction of blood, blood product, or colloid into the vein.

UAGA Section 7150.65(c) -When a hospital refers an individual at or near death to a procurement organization, the
organization may conduct any reasonable examination necessary to ensure the medical suitability of a part that is, or could
be, the subject of an anatomical gift for transplantation, therapy, research, or education from a donor or a prospective
donor. During the examination period, measures necessary to ensure the medical suitability of the part may not be
withdrawn, unless the hospital or procurement organization knows that the individual expressed a contrary intent.

Viable Leukocyte Rich Tissue — Tissues containing significant quantities of living white blood cells (that contain a nucleus
and cytoplasm).

SE-M-001.06 Infectious Disease/ABO Testing Manual —- Effective Date: 12/09/20 Pg 65 of 65
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Attachment g. Short Term Prevention
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Attachment 10. ABO and Subtype Testing and
Verification
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“\\\\\\\ S Title: ABO and Subtype Testing and Verification
%ﬁﬁﬁﬁ \\ Document Number: Page Number: Effective Date:
METWORK W SE-P-011.00 10f6 02/15/21
1.0 PURPOSE:

11 The purpose of this procedure is to describe the Donor Network West (DNWest) policy
which mandates the determination of two separate blood group determinations on all
potential ocrgan donors in compliance with UNOS/OPTN policy.

2.0 SCOPE:
2.1 This procedure applies to all potential organ donors.

3.0 RESPONSIBILITIES:

31

Qualified Health Care Professionals (QHCP} - Organ Program staff responsibility to:
3.1.1  Obtain two separate ABO and subtype (if applicable) determinations.

3.1.2 Use all source documents to determine donor blood type and subtype (if
applicable).

3.1.3 Enter and verify the donor’s blood type and subtype (if applicable} in the Donor
Network West Electronic Donor Receord (DONOR RECORD) and DONORNET.

3.1.4 Make all blood type documentation and transfusion history available in DONOR
RECORD and DONORNET.

4.0 REFERENCES:

4.1

4.2

4.3

4.4

AOPO Standards

411 CL 6.6.1 Verification of Donor ABO Type/Sublype if applicable

CMS 42 CFR Parts 413, 441, 486 and 498: Medicare and Medicaid Programs; Conditions

for Coverage for Organ Procurement Organizations {OPOs)

4.21 §486.344(d)(2)(i) The OPO is responsible for two separate determinations of the
donor’s blood type.

UNOS Standard

4.3.1 Policy 2.6: Deceased Donor Blood Type Determination and Reporting

4.3.2 Policy 3.3: Candidate Blood Type Determination and Reporting before Waiting List
Registration

4.3.3 OPTN Guidelines: Guidance for ABO Subtyping Organ Donors for Blood Groups
A and AB

4.3.4 OPTN: Guidance on Biood Type Determination
Donor Network West Policy

441 AL-P-001 DONORNET, MATCH RUNS, AND ALLOCATION DOCUMENTATION
44,2 SE-P-013 INFECTIOUS DISEASE TESTING AND NOTIFICATION OF RESULTS
443 SE-P-014 HARD STOP PROCESS

5.0 DEFINITIONS:

5.1

5.2

5.3

54

5.5

Senate Finance Committee — Confidential

ABO Blood Type — The classification of human blocd into four groups: A, B, AB, and O.
Also referred to as Primary Blood Type.

ABO Subtyping — A serclogical testing process that is performed to identify ABO
phenotypes (e.g. typing for the blood group). This applies to all donors who are ABO group
A only (AB subtype is optional).

Conflicting — Two blood tests from the same donor or candidate that present with different
blood typing results.

Indeterminate — A blood test that does not provide a clear result. Examples include:
indeterminate, cancelled, invalid, inconclusive, equivocal, pending, etc.

Protocol — A predefined written procedural method.

Documents Printed or Personally Cached are Uncontrolled
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5.6 Qualified Health Care Professional (QHCP) — A person who is qualified to perform blood
type repoerting or verification requirements. Professionals include personnel from the organ
program who are trained to perform these procedures.

5.7 Source Document — An original record of the test results (or a photocopy or digital copy of
the original record) documenting the donor’s blood type from the laboratory that performed
the blood type testing. This must be a printed report generated from the hospital or non-
hospital laboratory.

5.7.1 A unique patient identifier must appear on the document on which the ABO is
recorded.

5.7.2 Thelaboratory name must appear on the document on which the ABO is recorded.
Note: The source document with the hospital name already on it will be used, or
the hospital name will be manually stamped onto the ABO page. If those options
do not exist, the hospital name will be handwritten, and the entry will be dated and
initialed.
6.0 DOCUMENTATION / FORMS:
6.1 OR-F-025 ABO VERIFICATION AND OR TIME OUT CHECKLIST
6.2 OPTN Organ Tracking System (TransNet, DONORNET)

7.0 ATTACHMENTS:
7.1 ABO Subtype Requirements and Results Algorithm

8.0 MATERIALS / SUPPLIES:
8.1 None.

9.0 PROCEDURE:
9.1 APPLICABILITY

9.1.1 ABO Typing is required for all donors. Subtyping is required and will be requested
when the following three conditions are met:

e The donor is more than 3 years old;
¢ The donor's ABO blood type is A or AB (AB is optional); and

e Both subtype determinations can be made on samples collected before
transfusion with red blood cells (transfusion of blood or blood products in the
previous 120 days can affect results; however, plasma or platelets will not
affect the determination of the A subtype).

e Refer to Attachment 7.1 ABO Subtype Requirements and Results Algorithm.

9.1.2 Allocation of organs will be based on the donor's primary blood type without
consideration of subtyping in any of the following instances:

e The laboratory is unable to interpret subtype results;
e  Subtyping results are conflicting or indeterminate;
e Allocation has begun prior to subtype results being confirmed.

9.2 ABO (AND SUBTYPE IF INDICATED) TESTING REQUIREMENTS

Refer to SE-P-013 INFECTIOUS DISEASE TESTING AND NOTIFICATION OF RESULTS for
instructions on collecting and submitting blood for ABO and infectious disease testing.

The DNWest on-site coordinator shall be responsible for obtaining two separate ABO type
determinations (and subtype if indicated) that meet the following requirements:
9.2.1 Two separate samples for ABO type (and subtype if indicated) must:

e Be drawn on two separate occasions,

¢ Have different collection times {(at least 5 minutes must elapse between
draws);

e Be submitted as separate samples.

Documents Printed or Personally Cached are Uncontrolled
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9.2.2 One of the ABO type (and subtype if indicated) samples must be tested by a non-
hospital lab or a hospital lab other than the lab at the donor hospital.

9.2.3 If the patient has received transfusions with type O blood at any time associated
with the current clinical event (e.g. by paramedics, at a hospital or emergency
department prior to the current hospital, etc.), one of the ABO type (and subtype if
indicated) results must be performed on pre-transfusion blood. If no pre-
transfusion blood is available, consult the DNWest CMO.

9.2.4 Documentation

e For all blood type A donors, document in the DONOR RECORD either that
subtyping was completed or the reason it could not be completed.

9.2.5 Attach ALL ABO (and subtyping if indicated) source documents ({including
indeterminate or cancelled) in the Donor Record and in DonorNet.
9.3 BLOOD TYPE DETERMINATION
Blood type determinations must be made as foliows:

9.3.1 All known available primary blood type {(and subtype if indicated) tests must be
finalized and source documents obtained to make a blood type determination.

9.3.2 Source documents must be verified to ensure that they:
e Contain blood type (and subtype if indicated) results for the donor.
¢ Indicate the same blood type (and subtype if indicated) on the test resuits.

— If any subtyping does not indicate the same result, do not indicate a
subtype in the DONOR RECORD or in DonorNet, and allocate based on
primary blood type only.

e If results are conflicting or indeterminate, refer to OPTN Guidance for ABO
Subtyping Organ Donors for Blood Groups A and AB and follow instructions in
section 9.5 Conflicting or indeterminate Primary Bood Type Results.

9.3.3 Two qualified health care professionals (QHCP), one of which must be a Clinical
Operations Manager {(COM), will make an independent determination of blood
type. Both QHCPs must enter and verify blood type determination in the DONOR
RECORD.

9.3.4 ABO verification status will be discussed in the DNWest Pre-Allocation Huddle
(PAH} to ensure that:

e All transfusion history is accounted for;

e There are no transfusions with red cells prior to ABO Subtyping (if applicable);
e All tests have been finalized, results obtained, and uploaded to DonorNet;

e One testis from a non-hospital lab or hospital other than the donor hospital.

9.3.5 Upon completion of DNWest PAH and consensus regarding donor blood type, two
QHCPs must independently enter and verify blood type (and subtype if indicated}
determination in the DonorNet Doner Summary.

9.3.6 The deceased donor is not eligible for a match run until DNWest completes the
blocod type determination and verification process and addresses any
indeterminate scenarios.

9.3.7 Ifthis verification process cannot be completed due to an expedited donor process,
it may be completed after the match run, but prior to organ release tc a transplant
hospital in order to avoid organ waste. Document the following in a progress note
in the DONGOR RECORD:

e The reason that both blood type tests could not be completed, verified, and
reported pricr to the match run;

e If there are conflicting or indeterminate primary blood type test results, refer to
section 9.5 Conflicting or indeterminate Primary Bood Type Resuits to address

Documents Printed or Personally Cached are Uncontrolled
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9.5.7 When efforts to resolve the discrepancy have been exhausted, the following match
run sequence should take place with the more restrictive blood type to be utilized
for the match run. A pre-transfusion specimen should be used as the standard for
the match run. Situations in which this would occur include blood transfusions
administered via massive transfusion protocol prior to, and/or in between, blood
draws.

e A blood type and O blood type = match run on A blood type.
¢ B blood type and O blood type = match run on B blood type.
e AB blood type and O blood type = match run on AB blood type.
e A blood type and AB blood type = match run on AB blood type.
e B blood type and AB blood type = match run on AB blood type.

9.5.8 When donor blood typing results remain in conflict and unable to be resolved, the
safest course of action is to consider the donor to be blood type AB to ensure that
only AB blood type candidates, as universally ABO compatible recipients, would
be considered to receive the organs from that donor.

9.5.9 Document and communicate the circumstances as follows:
e Document the circumstances in the progress notes of the DONOR RECORD.
e Verbally communicate the circumstances to all receiving transplant centers.
e Include a statement in the Donor Highlights section of DonorNet. Samples:

— Donor with UNOS ID WXYZ123 has an undetermined ABO after
multiple testing attempts. We have conferred with our CMO and
decided to identify the donor as type X. This is the most restrictive type
indicated by the incongruent results. Recipients matching the blood
type as listed should be compatible regardless of how the results are
interpreted.

— Donor with UNOS ID WXYZ123 has an undetermined ABO after
multiple testing attempts. We have conferred with our CMO and
decided to identify the donor as type AB to minimize risk of
incompatibility given recipients on the match should be AB and
"universal recipients” with immunologic compatibility to any ABO.

e Print multiple copies of the statement for use in the Operating Room. Attach
copies to ABO verification paperwork and include copies with source ABO
documents that accompany each organ.

e Attach results of every ABO test to DonorNet and include results of every ABO
test with each organ.

Documents Printed or Personally Cached are Uncontrolled
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Guidance on Blood Type Determination

Conventional Methods for ABQO determination

ABO blood type testing is generally performed using one of three methodologies: tube, gel, or solid
phase. Tube methodaclogy is a manual method using separate test tubes for each reaction. Gel column
agglutination methodology uses gel or glass beads. Red blood cells and antibodies are combined in
microtubes filled with gel matrix, then centrifuged to force the red blood cells through the column.
Agglutinated (or clumped]) cells remain trapped at the top of the gel column, while non-agglutinated
cells travel through to the bottom. In solid phase methodology, A and B antigens or antibodies are
adherent to microtiter wells, and red blood cells or serum is added. After washing, indicator red blood
cells coated with anti-Immunoglobulin G (IgG) are then added to determine if agglutination occurred.
Various platforms have been developed for automation or semi-automation of gel and solid phase
methods.

For each of these methodologies, ABO blood group is determined by performing both a forward and
reverse blood type. The blood sample is first centrifuged to separate the red blood cells from the plasma
or serum. For the forward blood type, red blood cells are combined with reagent anti-A, anti-B, and anti-
D antibodies in three reactions to determine the presence of ABO and RhD antigens. The reverse blood
type uses the patient’s plasma or serum, combined with reagent group A and group B red blood cells, to
determine which ABO antibodies are present.

The forward and reverse blood type results should be consistent in order to report the final blood type.
if there is a discrepancy between the forward and reverse blood type results, the cause of the
discrepancy should be determined prior to reporting a blood type. If the discrepancy cannot be
resolved, most transfusion services will treat the patient as blood type O for transfusion purposes until
the correct blood type can be determined.

Factors Impacting Blood Typing Reliability

Several clinical situations may result in unreliable serologic blood typing which can lead to mixed field
reactions or discordances in the forward and reverse blood typing.

1. Transfusion: Patients who receive type O transfusions in emergency situations will often develop a
mixed field or discordant typing. Forward typing {patient RBC mixed with commercially available
antibody) will be mixed field or non-agglutinated due to the transfused type O red cells, whereas
reverse typing {patient plasma mixed with commercially available reagent RBCs} will detect the
patient’s native anti-A or anti-B antibodies, leading to discordant or indeterminate reports.

Although case reports have described transfusion impacting a patient’s blood type on a temporary
basis, there is no information in the literature regarding a time frame post transfusion in which
there could be certainty that the blood type results are reliable and no longer impacted by the
transfused cells.

2. ABO Non-identical Stem Cell Transplant: Patients who have received stem cells from a donor with a
different blood type will display a mixed blood type until full engraftment occurs. After engraftment,
they will display a different blood type in circulating whole blood from that of the organ allografts.

Organ donors who have previously received stem cell transplants should be given careful
consideration. This information needs to be considered by the OPO medical director and
histocompatibility lab. Peripheral blood is typically used for tissue typing on a deceased donor, but
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in these patients who are prior recipients of stem cells, buccal swabs or lymph nodes need to be
utilized to determine both blood type and Human leukocyte antigen {(HLA) since the organs and
tissues will be incongruent from circulating blood.

3. Infections and Cancers: While uncommon, some patients develop an “acquired B” phenomenon as
a result of a bacterial infection or malignancy. The underlying infection can cause enzymatic
alteration of the group A antigen on cells, and can result in the formation of a “B-like” antigen and
discrepant blood type testing. This has been described in patients with specific Escherichia coli
infections as well as in patients with malignancies of the stomach and intestine.? In addition,
neonates with Necrotizing Enterocolitis due to Klesbiella pneumonia have been inadvertently
assigned as blood type B due to the “acquired B” phenomenon.? It should also be noted that
detection of acquired B is dependent on the anti-B clone used and reagent pH.

4. Elevated Globulin Levels: Patients with multiple myeloma, amyloidosis, hyperfibrinogenemia,
Waldenstrom macroglobulinemia, plasma cell disorders or those who receive plasma expanders,
such as dextran, may display a protein to plasma abnormality. This can lead to rouleaux formation
and false appearance of agglutination on forward typing that may be inconsistent with reverse

typing.*

5. Aweak, Bweal, and Blood Type Subgroups: Antigen expression can become so weak that it is not
detected by forward typing, with no natural antibodies present on the reverse reaction. In addition,
some subgroups may not express some forms of the blood type red blood cell (RBC) antigens, which
can cause discordant forward and reverse patterns. For example, patients with type A; may possess
anti-A; antibody (estimated in 1-8% of A; individuals and 22-35% of AB individuals)®, which would
render the reverse typing discordant from forward typing. Such patients would display forward type
of A, but reverse type of O in the event that antibodies to A; are present in the type A, patient.®

6. Age: Patients that are very young or elderly may have weakly reacting antibodies, or missing
antibodies that renders the blood typing incongruent.

It is well described that while newborns express A and B blood type antigens, which would be
detectable on forward typing, they do not produce antibody to blood types until 3-6 months of age.
Until this age, the blood type antibodies present are maternal from placental transfer.” Newborns
should only be typed using forward typing, as reverse typing may result in discordant or unreliable
results. If a newborn has received any type O transfusion, extreme caution should be exercised with
regard to organ donation, as the newborn can be incorrectly typed as O using forward typing only.

Similarly, elderly patients may not possess enough antibody for reliable reverse typing, resulting in
discordance. In one study, a 66 year old otherwise healthy patient was deemed to be type O on
forward typing, but did not show anti-A or anti-B on reverse typing until the amount of serum
utilized in the testing was doubled.® This would result in a discordant forward type O and reverse
type A, B, or AB.

7. Immunosuppression: Patients severely immunocompromised, due to disease, therapy, or
depressed immunoglobulin levels may not mount an appropriate amount of antibody to reliably
perform reverse typing, for the same physiologic reasons mentioned above.®

Acceptable Blood Type and Transfusion Sources

OPOs rely on a number of potential sources for donor blood type testing. Commonly these may be the
donor hospital blood bank, the OPOs contracted infectious disease laboratory and/or the OPOs tissue
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typing laboratory. OPTN Policy requires at least two sources of ABO type from donor samples drawn at
separate times and ideally these samples would be obtained prior to transfusions which may impact
blood typing results. If a potential donor was treated at another hospital prior to transfer to the donor
hospital or recovery center that originating hospital may have pre-transfusion samples available for
testing.

All known and available blood type results of the donor should be reviewed to ensure there are no
conflicting results. To have, for example, two recent blood typing results that are in conflict with a
historic blood type from a previous hospital admission should call into question the reliability of blood
typing results and action must be taken to resolve this conflict.

Though historical blood typing results may be available from past hospitalizations these results may be
used only as a means of confirming blood typing performed during the donor’s current admission course
rather than as a primary source of the donor’s blood type. The best source of ABO typing by blood
sample is ideally a sample obtained prior to the donor receiving blood transfusions.

As referred above in the section titled “Conventional Methods for Blood Type Determination”, donor
blood typing determination performed by hospital blood banks considers the perspective of the patient
as a blood product recipient. Thus, if there are discrepant forward and reverse blood typing results the
blood bank may err on the side of assigning the result as blood type O to ensure the patient would
receive blood type compatible O blood transfusions. This of course creates a concern if that patient then
becomes an organ donor and the reliability of donor blood type may be in question.

When considering the reliability of blood type results transfusion history must be considered as it can
impact the reliability of such testing. It is important for OPOs to consider what blood products the donor
may have received in all phases of the admission course, including pre-hospital or any other hospitals
where the patient may have been treated prior to a transfer to the donor hospital or recovery center.

Alternative {new) Testing Methods for Determination of Blood Type: DNA-
based Determination of Blood Type

Since the early 1900s, blood typing has been performed by serological methodology.®® This has consisted
of a forward and reverse typing which together are evaluated and must agree to give a valid blood type
phenotype. However, when patients have been transfused out of their own blood type, or discrepancies
between the forward and reverse typing or mixed field typing is seen, DNA based testing may be
considered.

Advances in technology allow for blood type genotyping using molecular methods. These include:
+ Sanger sequencing
e Polymerase chain reaction {PCR) with restriction fragment length polymorphism analysis (PCR-
RFLP)!
e PCR using sequence-specific primers (PCR-SSP)*?
¢ Real-time quantitative PCR®
e High density DNA arrays

¢ Next generation sequencing {(NGS)*23

All of the above genotyping methods originated under research protocols as research use only (RUQ)
and have been implemented for clinical testing in a small number of large reference labs as laboratory in
house developed assays (LDT) evaluated in concert with serclogic reactivity of the sample. This has
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limited the number of labs capable of performing ABO genotyping. However, recent vendor supplied kits
have been developed for blood type genotyping using PCR-SSP, real-time PCR, and targeted NGS.
Importantly, all of these vendor supplied kits use techniques and instruments already employed by most
tissue typing labs. As such, the PCR-SSP and real-time PCR methods are of particular importance for
deceased donor testing, since they can be done within the required time constraints. Of these, real-time
PCR is the most attractive method for deceased donors since it has a streamlined assay setup and the
PCR products are detected by the instrumentation allowing for automated interpretation by vendor
supplied software. Real-time blood type genotyping could be routinely performed alongside existing
histocompatibility typing lab workflows on deceased donors to resoclve serologic forward and reverse
blood typing discordances, help interpret mixed-field reactions, and when evaluated with serologic
blood typing by subject matter experts can resolve the inherited blood type, especially in situations of
massive red blood cell transfusion.

Further information can be found in the appendix.

Triggers for When to Use Alternative Methods

In those circumstances where blood typing results may be in question OPOs should perform a thorough
review of all results, including the specific forward and reverse typing results, to ensure there are no
discrepancies or unreliable results.

Certainly in situations where there are conflicting donor blood typing results OPOs are required to have
written protocols in place to attempt to resolve the conflicting results.

More importantly, in the circumstances where a donor has received blood products prior to the
availability of required samples for donor blood typing, the potential impact on post-transfusion results
should be considered.

In any circumstances where there are blood typing results received by the OPO that are “Indeterminate”
due to conflicting forward and reverse blood typing, all results should be reviewed. These results should
be viewed in conjunction with transfusion history, donor medical history and admission course for
factors that may have led to an indeterminate result which then may call into question other results
received.

Practices to Resolve Donor Blood Type Conflicts

There are a variety of practices employed by OPOs to resolve conflicting or indeterminate donor blood
typing results.

Resolution of indeterminate results may be achieved with a review of donor transfusion history and
review of blood type forward and reverse typing results. In some scenarios a donor may express blood
type O by forward typing and a different blood type by reverse typing when the donor has received un-
crossmatched blood type O transfusions which can convolute the forward typing result.

For example, if a donor receives massive transfusions of blood type O packed red blood cells (PRBCs),
then blood type forward-typing indicates blood type O with reverse-typing indicating blood type A, it is
likely the blood type O blood transfusions have affected the forward typing by reflecting the blood type
of the transfused PRBCs. In such a scenario, the safest course of action is to conclude the donor is blood
type A. Concluding that the donor is blood type O in error would potentially expose transplant
candidates to organs that are incompatible for transplant. By concluding the donor is blood type A in
this scenario (subtyping in this scenario would not be an option) then all candidates matched to the
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donor would be ABO type A or AB (or Platelet Transfusion Refractory (PTRs) listed as accepting organs of
incompatible blood type as allowed by policy).

It is best in such scenarios to consult with blood banking physicians and scientist experts to review the
entirety of the circumstances, donor medical history, transfusion history and blood type results to
ensure the safest course is followed when the final determination of donor blood type is made. If there
is doubt about the conclusions of donor blood typing, extreme caution should be exercised to avoid the
possibility of exposing candidates to such risk.

Conflicting blood typing results are certainly the more concerning scenarios OPOs may face. In the event
the donor blood typing by one lab or blood draw time is conclusive but conflicting with the conclusive
results of another Iab result or result on a donor blood sample drawn at a different time, the OPO
should review of donor transfusion history and review of all forward and reverse blood type results
obtained to determine the source of the conflict. The reliability of the blood sample source must also be
called into question in such a scenario. OPO Medical Directors and Blood Bank Experts should be
consulted to investigate the source of the potential error.

OPTN policy requires that blood type be determined using two blood samples drawn at separate times.
The purpose of this requirement is to confirm blood type determination and ensure that samples have
been drawn from the correct patient to prevent conflict that may have occurred due to possible sample
labeling error.

Some OPQs have employed policies to re-draw donor blood samples after an interval of time has passed
and have the samples re-tested for blood type. While this may resolve some conflicts it may not always
be a reliable means since no criteria is known for determination of when a donor would revert to their
natural blood type. Re-testing may result in further conflict or such a practice may result in blood type
results that are no longer in conflict and enable more confidence in the original result.

The utilization of alternative {new) testing methods for determination of blood type DNA-based
determination of blood type as described above could be an adjunct in efforts to resolve conflicting,
discrepant or indeterminate blood type results.

As a last resort, when donor blood typing results remain in conflict and unable to be resolved, the safest
course of action is to consider the donor to be blood type AB to ensure that only AB blood type
candidates, as universally ABO compatible recipients, would be considered to receive the organs from
that donor. This does however carry the consequence that urgently ill candidates in need of a lifesaving
transplant may be excluded from consideration of the organs in such a scenario.
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Appendix
DNA-Based Determination of ARQD

When the ABO gene was cloned in 1990, it was found that the genes for A the B glycotransferase
enzymes differ by four single nucleotide polymorphisms (SNPs) in exon 7, designated according to the
cDNA sequence as ¢.562C/G {p.176Arg/Gly}, c.703G/A (p.235Gly/Ser), c.796C/A (p.266Leu/Met), and
¢.803G/C (p.268Gly/Ala). Group O, representing loss of transferase activity, most often resulted from a
nucleotide deletion in exon 6, ¢.261delG (p.Thr88Profs*31), although a number of other genetic
backgrounds have been reported.?* To date, several hundred different ABO allele sequences have been
catalogued by the International Society of Blood Transfusions (ISBT} Red Cell immunogenetics and Blood
Group Terminology working party, however this is not a comprehensive list and new alleles are still
being discovered primarily associated with weaker than expected antigen expression (i.e. A and B
subgroups) that can cause serologic typing discrepancies between forward and reverse ABO typing .%
The ABO subtypes {e.g. Ay, Aweak, Ax, B3, Bweak) are associated with genetic changes elsewhere in the
coding, or less often regulatory, region of the ABO gene. Importantly, although numerous A and B alleles
have been defined, the original four SNPs are the essential differences that distinguish the A and B
phenotypes. Group O is most often associated with homozygosity for the nucleotide deletion in exon 6,
¢.261delG, although to date, at least 15 other genetic changes have been found to cause an O
phenotype.?® Methodologies for ABO genotyping target the A and B exon 7 SNPs along with one or more
of the known O genetic changes. Some of the assays also include the more common A; subtype.

ABO genotyping by exon specific amplification and Sanger sequencing allows for unbiased evaluation of
the ABO gene, enabling detection of rare and novel ABO genetic changes, although Sanger sequencing is
unable to define the cis/trans haplotype phase of heterozygous changes. This can be overcome by using
primers specific to A, B, or O alleles to amplify the target or in the sequencing reaction. For routine
clinical sequencing, Sanger sequencing is performed for ABO exons 6 and 7, and when serologic
reactivity suggests the presence of a subgroup phenotype as the basis for a discrepant forward and
reverse type, the remainder of the gene is sequenced including promoter regions located upstream of
the ABO gene within intron 1 associated with weakly expressed ABO subtypes.?-# Sanger sequencing is
not scalable for testing large number of samples and the results require interpretation by subject matter
experts.

One of the first ABO genotyping assays was based on polymerase chain reaction {PCR) amplification of
ABO exons 6 and 7 followed by restriction fragment length polymorphism analysis {PCR-RFLP).? Since
this PCR-RFLP assay can distinguish between A, B, and the two most common O genetic backgrounds it is
still used by reference labs as an initial assay in ABO genotyping workups {only two American
Association of Blood Banks (AABB) accredited reference laboratories in the United States do ABO
genotyping} as RUO LDT testing. The PCR-RFLP assay requires subject matter expert interpretation of the
restriction enzyme digestion patterns.

ABO genotyping methods targeting multiple SNPs have proven to be scalable, and reliable. For example,
allele specific PCR using sequence-specific primers (PCR-SSP} have been developed to determine ABO
genotype using by targeting the key ABO genetic changes.?® These PCR based methods have also been
extended to use real-time quantitative PCR to simplify detection and allow for automated software
based interpretation.?® One benefit of PCR based methods is that allele specific phasing reactions can be
incorporated into them to define the cis/trans haplotype of important genetic positions. Recently the
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use of a high density SNP array have also been reported for a scalable ABO genotyping method in large
population level datasets capable of genotyping thousands of samples per batch.

Several groups have recently published the use of both short and long read next generation sequencing
(NGS) for ABO genotyping from whole genome sequencing, whole exome sequencing, and targeted

NGS is that it allows for evolution of the entire ABO gene including novel genetic changes. In addition, in
most cases short read NGS can fully phase the most import genetic changes, which when combined with
long read NGS can fully phase the entire ABO gene. In addition, by running hundreds of samples per
batch targeted NGS can reduce the per sample cost of ABO genotyping. However, current NGS
methodologies still require several days for library preparation and sequencing.

Although, transfusion of red blood cells can interfere with serologic ABO typing, blood group
genotyping, including ABO, has been shown to not be influenced by transfusion.®:~** This is because
blood group genotyping, like HLA molecular typing, is performed using genomic DNA isolated from
recipient white blood cells which are generally not affected by red blood cell transfusion. However, in
situation of granulocyte transfusion or stem cell transplant, ABO genotyping results need to be

interpreted based on the clinical context.

ABO genotyping has proven to be highly accurate across methodologies, including some studies of
deceased donors. Targeted NGS of just ABO exon 6 and 7 with automated software interpretation was
99.6% concordant to serologic ABO testing in 453 samples, with two discordances likely due to false
negative serologic testing from weak expression.?* NGS based whole exome sequencing with automated
software interpretation of ABO exons and nearby intronic regions was 100% concordant with ABO
serologic testing.”® NGS based whole genome sequencing and automated software based evaluation of
the entire ABO gene in 200 samples was 100% concordant with serologic ABO typing.®® Targeted NGS of
the entire ABO gene has also been applied to a set of 40 discordant serologic cases, in which it was able
to explain the majority of discordances by identifying ABO alleles encoding ABO subtypes, weak ABO
variants, hybrid ABO enzymatic activity, and novel genetic changes.®-= Most recently, targeted NGS of
ABO exons 2 to 7 with automated software interpretation of 100 deceased donors was 100%
concordant with serologic ABO typing.*® Similarly, ABO genotyping with PCR-SSP and real-time PCR in
500 deceased donors was 100% concordant with ABO serologic typing and clarified discordant forward
and reverse reactions, mixed field serology, and weak anti-A; lectin results.*’
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ﬁ@%ﬁg ) \\ Document Number: Page Number: Effective Date:
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PURPOSE:
1.1 The purpose of this document is to describe a procedure for escalating patient safety

concerns and stopping the donation process upon identifying information that could affect
patient safety or have other serious consequnces. This escalation / HARD STOP is f¢
ensure full review of all available donor patient medical information which could potentially
affect staff and patient safety during transplant.

1.2 The procedure is intended to provide a clear process for all staff to express and resoclve
safety concerns.

1.3 The HARD STOP will prohibit setting or moving forward with a scheduled OR time until a
resolution is reached or final suitability for donation is determined.
SCOPE:

21 The HARD STOP applies, but is not limited to: ABO Incompatibility/Indeterminate results,
massive transfusion protocols, questionable brain death declaration and unrescived
suspicion of cancers and/or infectious disease processes.

RESPONSIBILITIES:

3.1 All DNWest employees are responsible for identifying and excalating information that
indicates a HARD STOP may be warranted to their management or directly to those listed
in3.2.

3.2 COMs, AODs, CEQ, and CMO are responsible for activating a HARD STOP.

33 Only AODs or CMOs may release a HARD STOP. Once a HARD STOP is released, OR
continuation or scheduling may proceed.

REFERENCES:
4.1 None
DEFINITIONS:

51 Escalate — To bring attention to, or raise awareness of, an issue. To report an issue to a
person of higher responsibility.

52 HARD STOP — Term used to describe an inflexible stop in the donation process until
potential safety issues can be resolved. A HARD STOP can only be overridden by AOD or
CMO.

DOCUMENTATION / FORMS:

6.1 DNWEST ELECTRONIC DONOR RECORD {DONOR RECORD)
ATTACHMENTS:

71 None

MATERIALS / SUPPLIES:

8.1 None

PROCEDURE:

9.1 Identify Safety Concerns

9.1.1 All staff members may identify recipient safety concerns. Safety concerns may
include but are not limited to:

¢ ABO incompatibility/Indeterminate results,
¢ massive transfusion protocols,

¢ questionable brain death declaration

e unresolved suspicion of cancers

¢ infectious disease processes

Documents Priniad or Personally Cached are Uncontrolled
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9.2 Escalate Safety Concerns

9.2.1 All employees are empowered to escalate safety concerns and propose a HARD
STOP.

9.2.2 Upon identification of a potential patient safety concern, communicate concerns to
a manager for further assessment and escalation to COM, AOD, CMO.

9.2.3 Patient safety concerns may also be escalated directly to COM, AOD, or CMO.
9.3 Address Safety Concerns

9.3.1 A huddle to include COM, AOD, and CMO will be called to review and assess
concerns.

9.4 Activate / Deactivate HARD STOP

9.41 A HARD STOP will be initiated if concerns cannot be immediately resolved and
additional time is needed. The COM will initiate a hard stop as follows:

9.4.1.1 In the DONOR RECCORD > TRACKING tab > REFERRAL SUMMARY
page, change the Referral Status to HARD STGOP.

9.4.2 HARD STOP will remain in effect until issues are resolved.

9.4.3 HARD STOP will be released upon resclution of concerns to satisfaction of COM,
AQOD, and CMO. COM will change the Referral Status to the applicable status /
acuity.

9.4.4 HARD STOP will be communicated to all involved in the donation process.

Documents Priniad or Personally Cached are Uncontrolled
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Background

An incorrect donor blood type assignment by the OPO led to poor outcomes for recipients. This
document is based on the information we have been provided and communicates our joint
opinion focusing specifically on blood banking issues and actions that can reduce the likelihood
of similar situations in the future.

Case Summary

A 15 y/o Hispanic male arrived at Hospital 1 on 12/14 after multiple gunshot wounds to the
chest. He received massive group O trauma blood transfusions (including four whole blood
units} before a blood sample was drawn for ABO typing. ABO blood group typing using standard
serologic methods was resulted as group O. A comment was made on that blood type test;
however, the comment was not initially available to the OPO team due to legibility issues. It
was later clarified by the hospital to read the “TS was drawn after patient was stabilized and
had received all the MTP boxes. Patient real type is unknown, but based on weak back-type, he
may have been B pos.”

He was transferred to Hospital 2 where he became an organ donor. The first blood type using
standard serologic methods from Hospital 2, on 12/15, was reported as initially invalid, then
resulted as group O. A repeat type again using standard serologic methods was performed at
Hospital 2 on 12/20; which was also initially invalid, was then resulted as blood group O.

Standard serologic ABO typing was also requested from VRL on 12/20. Results from VRL showed
the test was cancelled; however, on 12/21 the OPO learned that VRL had issues obtaining a
valid result in house due to a mixed field result, so they referred the sample to another VRL
facility for further testing.

The donor coordinator contacted UNOS on 12/21 and was advised to run the donor as group O
with a prominent note in the donor highlights.

Organ recovery occurred on 12/22.

On 12/23, the VRL result came back as B positive.

According to a verbal report from the OPO, several organs, including heart, liver, kidney and
simultaneous kidney/pancreas had been transplanted to group O recipients. Qutcomes are as

follows: the heart patient was put on ECMO and relisted for transplant, the liver is still
implanted; the single kidney was removed, and the kidney/pancreas was also explanted.
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Artalysis

The main issue in this case is the uncertainty of the donor’s ABO type. He was transfused with
multiple units of group O blood including 4 units of whole blood, approximating 2 blood
volumes; the effect of which was to dilute his own blood to the point that testing identified
circulating group O blood red cells.

Standard serologic blood typing has both a forward typing component (which tests what
antigens are observed on the surface of red blood cells {RBCs)) as well as a reverse typing
component (which tests what antibodies are observed in the patient’s plasma). The two
components must match in order to unequivocally determine a blood type. This donor’s
forward typing at Hospital 1 showed the donor cells had no reaction with anti-A or with anti-B,
which is consistent with group O RBCs in circulation. The reverse typing donor plasma reacted
with reagent A cells and reagent B cells. This demonstrates the presence of anti-A and anti-B in
donor circulation, which would be consistent with a group O donor. The reaction of donor
plasma with type A reagent RBCs was stronger than the reaction of donor plasma with type B
reagent RBCs {4+ vs 1+}. This observation is congruent with the comment that the donor “may
have been B pos”. That comment was relevant and would have been helpful in recognizing a
possible ABQO discrepancy.

The OPO explored using ABO genotyping on donor derived DNA, which would be less prone to
interference by transfusion. They reported being quoted a turnaround time of 3 days. Local,
established ABO genotyping using RT-PCR should be able to obtain results in less than 2 hours.

The second issue is the handling of illegible test comments. A comment was initially received
from Hospital 1 that gave a direct statement suggesting the donor may have been group B even
though he typed as O due to massive transfusions. Given two blood group O results the OPO
reported the blood type as O without further consideration to or follow up of the comments
indicating there may be a discrepancy.

The third issue is the handling of cancelled and invalid tests. There were multiple tests initially
resulted as invalid or cancelled; exploration of these may have indicated that the group O
results may not represent the donor’s original blood type.

Given that similar situations have occurred in the past, UNOS has recently updated their policy
and guidance to include the use of ABO genotyping for identifying ABO type switching due to
the transfusion and resolving discordant or unusual ABO serologic typing results. The OPO had
3 serological ABO determinations of group O. Although comments and invalid testing results
should have raised concerns, those flags are not always available; so, they should not be relied
upon to identify patients whose ABO typing may be misleading due to massive transfusions in
the absence of a pre-transfusion ABO type.
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Conclusions

We appreciate being consulted in this case.
Honoring the following observations will reduce the likelihood of future error:

There must be a hard stop on allocation activity whenever ABQO is in question. Activity must
stop until the questions are resolved; best practice is to resolve the questions by ABO
genotyping. RT-PCR on blood isolated DNA would be less likely to be affected by interference
due to transfusion. RT-PCR on buccal swab isolated DNA should be completely free from
interference due to transfusion and should be considered if time is a factor. Although serologic
ABO testing would still need to be performed, the adjunct of RT-PCR ABO genotyping could act
as a safety net to help identify similar cases in the future. Although performing ABO genotyping
on all deceased donors would be the safest option, at a minimum ABO genotyping should be
performed for any of the following events:

e Massive transfusion without a pretransfusion sample.

o Result comments suggesting a different underlying type.

J Discrepancies between forward {antigen) and reverse (antibody) typing.

e Laboratories reporting invalid or inconsistent testing.

When the ABO type cannot be resolved or if there is doubt, the donor should be listed as group
AB.

All testing information must be legible. Invalid or cancelied tests should be understood by the
OPO. A result comment is part of the test result. Any illegible results or accompanying
information must be clarified before accepting or entering the result. An “invalid” or
“cancelled” test may suggest unusual conditions. When a result is invalid, the OPO should ask
the testing laboratory to explain why it was resulted as invalid, even if it is subsequently
changed to a valid result. When a test is cancelled, the OPO should ask the testing laboratory
why it was cancelled. The reasons for any invalid tests or for cancellation by the performing
laboratory should be brought to the attention of medical leadership for approval prior to
proceeding with an ABO assignment or match run.

The OPO must continue to share any history of uncertainty surrounding ABO typing results
with the transplant centers. ABO genotyping will not remove the need to communicate
serologic ABO testing results, including those that were invalid, cancelled, mixed field, remain
illegible, or are otherwise questionable. When ABO genotyping is performed, it will be helpful
for the OPO to comment on questionable serologic results. Transplant centers must make their
own critical medical assessment to determine whether and how uncertain results affect the risk
of transplantation.

We would be pleased to help with any questions that arise.
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